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in the past... 


Throughout the ages, redheads have acquired a 
reputation for being glamorous, adventurous, 
unpredictable and often temperamental—greatly 
admired or greatly envied. Cleopatra, Queen Eli- 
zabeth, Madame Pompadour, Mary Queen of 
Scots, Lady Hamilton, Nell Gwynn, Madame 
Dubarry, Sarah Bernhardt—some of history’s 
most tempestuous titian-haired beauties un- 
doubtedly contributed to this fame. 


In literature, too, redheads have often been 
cast in similar roles—like Nana, Sadie Thomp- 
son, Becky Sharpe and Scarlett O'Hara, to men- 
tion just a few. 

The relationship between hair coloring and 
personality may have been sheer coincidence. 
But the fact remains that redheads usually stand 
out from the crowd in more than appearance 
alone. 
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in the present... 


Unlike their feminine counterparts, Heald Red Heads 
are not temperamental and definitely not unpredictable. 
In fact Heald Red Head boringheads and wheelheads 
have achieved an enviable reputation for dependable 
performance, based on more than 30 years of operating 
experience. And today, the Red Head line includes six 
basic types, in sizes, speeds and capacities for virtually 
every metal-working application. Heald Red Heads are 
available not only for Heald Bore-Matics and Internal 
Grinders, but also (and many people do not realize this) 
for use with any similar types or makes of precision fin- 
ishing machines, 


From this complete Red Head line you can select a 
spindle unit that will help you improve product quality 
and cut’ production costs on any boring or internal 
grinding job. 


RED HEAD BELT-DRIVEN WHEELHEADS 
Cool-running, permanently lubricated 
wheelheads for standard belt drive. Sleeve 
Style, Naked Style and Quill Style heads 
for speeds up to 40,000 rpm. 


RED HEAD HI-FREQUENCY WHEELHEADS 
Permanently lubricated or mist lubricated 
precision wheelheads for Hi-Frequency 
drive. Naked Style, Quill Style or for 
mounted point wheels. Speeds up to 100,- 
000 rpm. 





RED HEAD HI-SPEED BELT DRIVEN 


‘ ra" F WHEELHEADS 


New head design permits small hole grind- 
ing at speeds from 45,000 to 100,000 rpm 
without the need for high frequency gen- 
erating equipment. 


RED HEAD BORINGHEADS 
Permanently-lubricated belt-driven boring- 
heads for high-precision Borizing with ro- 
tating tools or rotating work. Speeds to 
8,000 rpm.; available in a wide range of 
sizes, 





RED HEAD MULTI-SPINDLE BORINGHEADS 
Permit simultaneous multiple-hole Boriz- 
ing with centers as close as %4”. Miniature 
Precision Red Heads, with common belt 
drive, mounted in interchangeable preci- 
sion-bored spindle plates. 





RED HEAD BORIZERS 

Completely self-contained motor driven, 
hydraulically powered head units fer ro- 
tating, feeding and retracting single or 
multiple tools in automated setups. 
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Missile Airframes—Precision Tooling for Reliability............ ..By Hans H. Maus 4 
Close-tolerance fixtures and aulomatic welding contribute importantly 
to the successful operation of the Jupiter IRBM. 

Gadgets , vr , ee 45 


Flush pin gage . . . caliper attachments . .. tap grinding fixture .. . 
twin-disk flatness gage. 


£ 


— 








Numerical Control Doubles Productivity 
Profile milling times are cut in half and closer tolerances are held by 


applying numerical control to a three-axis milling machine. 


High-Speed Tracer Milling By Frank W. Hale 51 
Equipped with spark-gap sensing elements, a new system traces at 
constant speeds of 80 ipm. Operation is fully automatic. 

Indicating Surface Flatness with Electronics By P. E. Carbone 57 
Deflection of a bar under its own weight is electronically amplified for 
fast checks of flatness in the shop. 

Adhesive Speeds Assembly. . . ' - 63 
Mixing operations are unnecessary with a “one-part” epoxy adhesive 
Bonding operations are simple and bond strength is excellent. 

Effects of Machining Forces on Tools By Robert E. McKee 65 
With the trend toward greater power in machine tools, the need for 
analyzing forces is essential for good design. 

Using Carbides with Box Tools <i By Horace Frommelt — 73 


Stainless steels can be machined five times faster by using insert type 
carbide cutters in box tools. Design data are given. 
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Stud Welding—Precision Location without Distortion By Max M. Mintz 8) 
Changes in conirols plus the addition of automatic feeders converted 
a standard machine for faster operation. 

How to Reduce Punch Costs ; By R. J. Gargrave 83 


Specifying standard-size holes that can be pierced with standard tools 
has lowered punch costs 75 percent in some plants 


Designing Welded Stiffeners (Reference Sheet) ei 87 


Correctly designed and located stiffeners permit large weight savings 
in machine tools while adding rigidity. 
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Gardner disc 
features 
add safety... 


improve accuracy 


Gardner TRU-LOK* disc mounting 


truer running— closer precision 
! 


4 
Proper centering of disc on steel wheel 
assured by Tru-Lok. 


Greater accuracy—Tru-Lok eliminates 
run-out and vibration caused by off 
center mounting. 


Gardner WIRE-LOKT © construction 


maximum safety— maximum economy 


Full value—the entire rated thickness 
of the abrasive is usable. 


Safety—heavy, imbedded steel mesh 
assures maximum safety. 
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Automation Today—and Tomorrow 


There are probably as many definitions of automation as 
there are members of the American Society of Tool Engineers. 
For some, automation is symbolized by a transfer machine; 
for others, by a numerical control system. Still other engineers 
regard almost any improvement in machine tools or automatic 
processes as “automation.” 


And, more often than not, all of these definitions are cor- 
rect. Automation, whatever it is, is characterized by increases 
in the productivity of men and machines and a corresponding 
improvement in product quality. It can best be defined in 
terms of results. 


These results have been a subject of primary interest to 
ASTE members since the foundation of the Society in 1932. 
Several of the developments described in the May, 1932 issue 
of the ASTE Journal, the first issue of the first ASTE publica- 
tion, would be defined. today, as automation, although the 
term had not yet been coined. 


Each issue of THE TOOL ENGINEER since that time has 
covered new developments in automation—new ways to man- 
ufacture everything from safety pins to satellites faster, better 
and at lower cost. 


This issue is no exception. We commend to your attention 
Hans Maus’ article on welding automation in the missile in- 
dustry; the article on doubling productivity through numerical 
control; and Frank Hale’s article on high-speed tracer machin- 
ing. Each of these articles deals with an important phase of 
automation. The “Designed for Production” and “Tools at 
Work” departments, too, cover a number of important devel- 
opments in the field of automation, as does “Tools of Today.” 


It is noteworthy that most of the developments reported on 
are applicable to small plants as to large plants. With the de- 
velopment of versatile automatic machines and controls, mass 
production plants have no monopoly on production efficiency 
are described month after month in these pages. 
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PRECISION 
DRAW-IN COLLETS 


FOR YOUR 
LATHES-MILLERS-GRINDERS 


CARRIED IN STOCK FOR PROMPT DELIVERY IN: 
Elmira, Boston. Atlanta, New York, Hartford, Philadelphia, Rochester, N. Y., Dayton, Detroit, 
Minneapolis, Chicago, St. Louis, Oakland, Los Angeles, Toronto, Montreal 


HARDINGE BROTHERS, INC.. ELMIRA, N. Y. 
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Speed production: Multiply profit 


7 


Team of ten spindles prepares to drive home equal number of screws in this assembly of carburetors at Carter division of ACF Industries Inc., 


St. Louis, Mo. All fasteners are secured simultaneously at identical torque. Initial cost of Thor multiples is low—so is cost of maintenance. 


THOR MULTIPLE NUT SETTERS AND SCREWDRIVERS 


Thor multiples are custom engineered to your eer sym Atlanta + Birmingham 
= ~ p Boston * Buffalo * Chicago 


order. Any assembly involving 2 to 22 fasteners ¢ , ta Cincinnati * Cleveland 
. . ° ey, ; D * Detroit * Houst 
can be completed faster, more efficiently—with Sethentgalie+SenahCiny, dhe. 


great labor savings. Product or pattern is no prob- i 7 | los Angeles + Milwaukee 

° “ . 3 at Newark ¢ Long Island City, N.Y. 
lem. Write today for Thor’s complete automation ee ee | Philadelphia + Pittsburgh 
manual on multiple fastener settings. Thor Power . oo 


San Francisco * Seattle 


Tool Company, Aurora, Illinois. aii Pe” Toronto, Canada 
Export Division, New York City 


THOR POWER TOOL COMPANY, AURORA, ILLINOIS 
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CUT YOUR COSTS WITH 


Cleveland«Gun Drills 


«+. on critical drilling jobs that 
involve fine finish... accurate size... 


pinpoint location... holes of all depths 


Gun drilling has become an essential new machining technique for hun- 
dreds of firms. Jobs which otherwise would be done with great difficulty, 
or not done at all, are now handled on a fast-run production basis. 


CLEVELAND Gun Drills have been responsible for important dollar savings 
by eliminating such operations as boring . . . honing . . . lapping . . . 

reaming . . . deep hole drilling which necessitates “peck feeding” 

. .. sequence of drilling, core drilling and reaming. 


CLEVELAND Gun Drills can hold diameter tolerances 
within a few ten-thousandths of an inch—in one pass from 
a solid workpiece. Hole straightness of .002 inch maximum 

drift per foot is possible with a good set-up. In 
addition to eliminating secondary hole-sizing operations 
on many jobs, locating difficulties can be minimized. 


Complete information will be found in the 


new book shown below. 





NEW! Ask for your copy of 
this 16-page Gun Drill Manual 


Illustrated with many photographs and drawings. Clearly 
explains the various types of shanks and heads... describes 
the machines that can be used for gun drilling . . . gives 
tables of feeds and speeds . . . tells how to use starting bush- 
ings . . . states the requirements for a coolant system... 
gives full information on point styles and resharpening. A 
helpful Data Sheet is included for your convenience in 
ordering. Send for your free copy. 











TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 
for CLEVELAND oe Quality Tools... prompt delivery from stock 


THE CLEVELAND TwIST DRILL Co. 
1242 East 49th Street - Cleveland 14, Ohio 


Stockrooms: New York « Atlanta -« Cleveland * Detroit * Chicago * Dallas * Los Angeles * San Francisco 
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Experience—the added alloy in Allegheny Ludium too/ stee/s 
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COLORIMETER (inherently extremely accurate) determines 


percentages of molybdenum, tungsten, cobalt and manga- 
nese in A-L tool steel to insure consistent, high quality. 


Colorimeter measures exact chemical composition 
of Allegheny Ludlum tool steel melts 


Accurate adjustment of alloys guarantees uniform 
heat treatment, predictable dimensional changes, 
reduced grinding, standardized machining operations. 


Close control of molybdenum, tungsten, cobalt and 
manganese is at the heart of a good tool steel melt. In 
addition to the usual testing methods, Allegheny Lud- 
lum's chemical laboratory checks these metals with 
Colorimetry because of its inherent, extreme accuracy. 

On the basis of the Colorimeter'’s findings, it is 
possible to make carefully calculated furnace additions 
of ferro-alloys, insuring precise control over chemistry. 
This guarantees your receiving the exact analysis order 
after order, providing uniformity of heat treatment, predict- 
able dimensional changes, reduced grinding and standardized 
machining operations. 


wew-7262 


Colorimetry is but one step toward careful control 
over composition. Allegheny Ludlum also sets exacting 
purchasing specifications on raw materials and scrap. 
Quality Control checks all incoming orders to see that 
they conform with these specifications. Another guard 
toward your getting your exact specifications: each 
ingot bears a metal tab showing heat number. 

Allegheny Ludlum stocks a complete line of tool 
steel sizes and grades. Call your nearest A-L representa- 
tive; you'll get quick service and counsel on such 
problems as heat treating, machining, grade selection, 
etc. Or write for A-L’s publication list which gives full 
data on the more than 125 technical publications offered. 
They'll make your job easier. 

ALLEGHENY LUDLUM STEEL CORPORATION, 
Oliver Bldg., Pittsburgh 22, Pa. Address Dept. TE-19 


ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country... Check the yellow pages 
every grade of tool steel... every help in using it 
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2) VARIABLE FEED Designed and built by ATLANTIC INSTRU- 
approaches and returns MENT COMPANY for their own use... and 
3) GUARANTEED now Offered as a type and size of machine for 
to hold work to .0002” which there is a strong demand, especially in 
the instrument and allied industries, where 

close tolerances must be held. 


fas FEATURES ...1) AUTOMATIC CYCLING 


The UNIMATIC comprises an extremely ac- 
curate machine element, mounted ona granite 
base scraped to a tolerance of .00005", with 
other features (fully explained in our cata- 
log) neutralizing the effects of temperature 
variations. 


USSELL, JBN OLBROOK & JID RENDERSON, INC. 


292 Madison Avenue, New York 17, N. Y. 
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FINALLY... A DIAL INDICATOR 
WHOSE MOVEMENT MECHANISM 
IS SO WEAR-RESISTANT... 

SO SHOCK-RESISTANT... 


You Will Probably Never 
Have to Repair or Replace It! 


We say “probably” because it’s likely that some 
MIRACLE MOVEMENT Indicators will meet up 
with such out-and-out abuse that their operation 
may ultimately be impaired. But, given the same 
hard shop usage as any other Dial Indicator, a 
MIRACLE MOVEMENT Indicator will outlast 
it many times over. 


The MIRACLE MOVEMENT Indicator is not 
only wear-safe . . . it’s also shock-safe. Contrary 
to what you might expect, no supplemental, “extra- 
price” devices need be added to the movement 
to obtain this protection. The MIRACLE MOVE- 
MENT itself is shock-safe. So you get this protec- 
tion automatically. You do not have to specify it 
... you do not pay extra to get it. Every MIRACLE 
MOVEMENT Indicator has it. 


Nor do you have to specify MIRACLE MOVE- 
MENT in order to get the finest Indicator of them 
all. From now on, all Federal Dial Indicators, ex- 
cept Super-Sensitive and Special Movement Mod- 
els, will have the MIRACLE MOVEMENT. So, 
to have all these important features . . 
to do is specify Federal. 


. all you have 


And, as you might expect, your present Federal 
Dial Indicator can be converted easily because the 
MIRACLE MOVEMENT is also available sepa- 
rately as a replacement unit, either Full-Jeweled or 
Plain Bearing. It fits into a current Model Indicator 
case without any changes. You owe it to better, 
longer lasting accuracy and to drastically reduced 
indicator maintenance costs to standardize on 
Federal MIRACLE MOVEMENT Indicators. 


. . certainly the finest of them aill. 


MIRA 
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FEDERAL PRODUCTS CORPORATION 


9197 EDDY STREET 


* PROVIDENCE 1, R. I. 





Ad FEDERAL ?Z:7 


FOR RECOMMENDATIONS IN MODERN GAGES... 


for recommendations in modern gages . . . Dial Indicating * Air 
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* Electric or Electronic — For Inspecting, Measuring, Sorting, or Automation Gaging. 
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SPS RELIABILITY 


A dynamic standard of predictable performance 


Why UNBRAKO socket screws 
with Nylok* won’t work loose 








Self-locking UNBRAKO socket screws, in a full range of standard types and 
sizes, are stocked by your authorized SPS distributor. Permanently installed 
locking pellets are serviceable from —70 to +250°F and will not dry out, 
rot or shrink, are not affected by age or fungus. 


How Ny!ok locks: Resilient nylon pellet (A) sets up lateral thrust, 
smoothly wedging mating threads together (B). Locking action is 
entirely on threads and is positive, seated or unseated. 
UNBRAKOs with Nylok are easy to remove and are reusable. 





Regular screws loosen under vibration because external 
stresses cause marked variations in screw tension, re- 
sulting in motion between mating threads and loss of 
frictional holding power. 


UNBRAKO socket screws with Nylok stay put, because 
they do not depend on screw tension to keep them tight. 
Here is how they work: A tough, resilient nylon pellet, 
inserted permanently in the threaded section of the 
screw, is the locking medium. Before assembly, the 
locking pellet projects slightly beyond the crest of the 
thread. When mating threads are engaged, it is com- 
pressed. Its springlike wedging action grips threads 
tightly and sets up a counterthrust, creating a strong 
metal-to-metal engagement of the mating threads. 
Locking is positive whether the screw is seated or not. 
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And the permanently installed nylon locking pellet 
retains strength characteristics from —70 to +250°F. 


In addition to their remarkable resistance to loosening 
under the most severe operating conditions, UNBRAKO 
self-locking socket screws save production time. They 
eliminate the need for lockwashers under the heads of 
screws, drilling of heads for lockwires, cotter pins, and 
complex multiple set screw installations. And they can 
be used repeatedly without losing their locking ability. 


See your authorized SPS industrial distributor for com- 
plete details. Or write SPS—manufacturer of precision 
threaded industrial fasteners and allied products in many 
metals, including titanium. Unbrako Socket Screw Divi- 
sion, STANDARD PRESSED STEEL Co., Jenkintown 37, Pa. 


*T.M. Reg. U.S. Pat. Off., The Nylok Corporation 


Jenkintown - Pennsylvania 





Standard Pressed Steel Co. © The Cleveland Cap Screw Co. 

Columbia Steel Equipment Co. @ National Machine Products Co 

@ WNutt-Shel Co. @ SPS Western e@ Standco Canada ltd. e 
Unbrako Socket Screw Co., ltd. 
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Because its reciprocating wheel just ‘wipes away” the car- 
bide particles, Ex-Cell-O’s Style 264 Electrolytic Tool Grinder 
reduces diamond wheel consumption by as much as 80 per 
cent! With one set-up, tools can be precision-finished to better 
than 15 micro-inches—free from heat checks, cracks or burns 
caused by abrasive contact. 


The Style 264 grinds the cutting edges of carbides and other 
super-hard tool materials at one end, grinds chip breakers at 
the other. Wheel stroke is fully adjustable. Standard equipment 
includes: Ex-Cell-O Precision Spindle with inbuilt reversible 
motor, universal chip breaker fixture (shown in circled inset, 
above), and pressure system for electrolyte. 


Write direct, or see your Ex-Cell-O Representative for details 
on the Style 264, conventional Style 142 Reciprocating Tool 
Grinder, and others in the complete Ex-Cell-O line. 


EXCEL | Penn 


CORPORATION 


oarac:y 82, B10RIOAe Machinery Diutston 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS « GRINDING AND BORING 
SPINDLES + CUTTING TOOLS + RAILROAD PINS AND BUSHINGS + DRILL JIG 
BUSHINGS + TORQUE. ACTUATORS + THREAD AND GROOVE GAGES + GRANITE 
SURFACE PLATES + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 
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HAWK Guided Missile Creates 
Unusual Tool Steel Problem 


Uddeholm 
HOLLOW TOOL STEEL 


Provides Quick, 


Economical Answer 


lo produce motor cases for the Hawk Guided 
Missile, Norris-Thermador Corp. of Los Angeles, 
Cal., needed quick delivery of an unusual piece 
of non-deforming, hollow tool steel. The answer 
to their needs turned up no farther away than 


Uddeholm’s Los Angeles warehouse. 


The Hawk’s motor tube required a finished 
length of 83°s” and an outside diameter of 14 
inches. It was deep-drawn as an integral cylinder 
from a 42°” circular blank. The operation con- 
sisted of cupping, reduction, combination reduc- 


tion and iron, and two other ironing operations 





plus the usual annealing and lubricating cycles. 


For the final iron punch, Uddeholm supplied 
Norris-Thermador with a piece of UHB-46 
(SAE 01) Oil Hardening Hollow Tool Steel 14” 
o.d. x 7” i.d. over 8 feet long directly from ware- 
house stock. Little metal removing was required to 
produce finished diameters of 7.250” on the in- 
side and 13.920” on the outside pointing up 
the labor and scrap-saving features of hollow 
tool steel. Equally important, heat treating of 
this long piece in a vertical “drop bottom” 


furnace produced virtually no distortion. 


Che excellent non-deformity and close stock size 
of the Uddeholm steel were exactly right for this 
job, This is typical of Uddeholm’s ability to 


provide quick delivery of the right tool steel in 





the right size for every job. For quick service or 


just helpful information, keep in touch with your 


Hydraulic press with final iron punch of UHB-46 Hollow 
Uddeholm tool steel representative. Tool Steel. Finished, ‘‘as-drawn”’ tube shown at left. 


Write For Tool Steel Stock List No. 13 


why UDDEHOLM COMPANY OF AMERICA, INC. 


155 East 44th Street, New York 17, N.Y. e¢ MUrray Hill 7-4575 





BRANCH OFFICES & WAREHOUSES: Long isiand City, W.Y.: 22-14 37th Ave., MUrray Hill 7-4575 Cleveland: 4540 East 71 Street, Diamond 1-1110 
Los Angeles: 5037 Telegraph Road, ANgelus 2-5121 DISTRICT REPRESENTATIVES: Chicago: Frank J. Mackin, Leroy E. Marshall, 55 East Washington, STate 2-1649 
TOOL AND DIE STEELS Detroit: Warren H. Nugent, 17304 Lahser Road, KEnwood 5-6340 Philadelphia: Frank T. Campagna, 1418 Walnut St., PEnnypacker 5-2114 
COLD ROLLED SPRING Pittsburgh: Lohmeyer Steel Co., 345 Mount Lebanon Bivd., LOcust 3-0122 
STEELS TOOL STEEL WAREHOUSE DISTRIBUTORS: Rockford, Il.: Rockford Industrial Stee! Service, 2229 Twenty-Third Ave. WOodland 3-5463 
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AIR VALVES . 


Schrader’s complete line of air valves allow you a freer hand 
in planning air circuits for your applications. Besides almost 
unlimited choice of size, style and actuation method, you get 
these extras in every Schrader valve you buy: 


e All parts are designed for maximum air flow, longest 
service life; simplicity of replacement; interchangeability. 
e Schrader Valves feature tough, practical design, precision 
construction, and are individually tested to full ratings. 





@ division of SCOVILL | 


aa 


. that meet and exceed JIC 







SUB-BASE available 
A in single solenoid, 
4-way; double 


= = solenoid, 4-way. 
@ 






STANDARD BASE 
available in single 
solenoid, 3-way; 
single solenoid, 
4-way; double 
solenoid, 4-way. 





specifications 


New JIC Solenoid Valves are compact, rugged, fast-and-easy to install. Roomy 
junction boxes fit space requirements with 90° rotation. Can be operated in 
case of current failure, by hand. Safe, recessed override button prevents acci- 
dental operation. Electrical system completely sealed against dust, oil. 


e Performance has been proved by years of use in hundreds 
of plants. All Schrader Valves can operate with Schrader 
(JIC) Square End Cylinders perfectly. 


Use the full Schrader line to do your air contro! selecting. 
Your Schrader distributor can help you pinpoint what you 
need. For more data write: 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
462 Vanderbilt Avenue, Brooklyn 38, N. Y 
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QUALITY AIR CONTROL PRODUCTS 
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REPLACES THESE THREE CATALOGS 


No. 56 No. SC-3 


Lists NEW Gears and gear information. NEW expanded line of Sprockets 
and Chain for any drive 4%” to 2” pitch, NEW OPTIMOUNT helical 
geared Speed Reducers, shaft mounted and base mounted. NEW types 
and sizes in every product line. 664 pages, with 58 pages of improved 
selection charts and engineering information to help you simplify trans- 
mission planning. Boston Gear Works, 83 Hayward St., Quincy 71, Mass. 


YOUR COPY IS NOW AVAILABLE FROM... 


2 BOSTON, 


DISTRIBUTOR 
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NOW 


STANDARDIZED POWER 
TRANSMISSION PRODUCTS 


Stock Gears © Sprockets and Chain 
Speed Reducers ¢ Bearings 

Pillow Blocks ¢ Shaft Supports 
Couplings ¢ Pulleys 


| For neerest Distributor 
| LOOK uNoER “OLARS 


"Yellow Pages’ 


Advt. copyright by Boston Gear Works 
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_  £That’s the story of American Drill Jig Bushings 


When precision is expected, you can depend on American! American distributors offer 
a complete line of standard, off-the-shelf precision drill jig bushings in your city. 





Let us send you our new catalog with drill bushing selection tables — making it easy 
for you to specify the proper bushings, for all your bushing needs. 
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DRILL BUSHING CO. 
5107 PACIFIC BOULEVARD * LOS ANGELES 58. CALIFORNIA 


TRADE he MARK ® 
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on tough jobs —like 


rolling a double-lead Stub Acme thread —may be easier 


than you think. Olson Mfg. Co. needed only a minor 


adjustment in a standard Anaconda rod 


8 TPI Double-Lead 
Stub Acme L.H. — 


'¥\4-16 NS 
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Rolling three threads (drawing, right) in two positions on a 6-spindle automatic meant cost savings for Olson 
Mfg. Co., Worcester, Mass. The Acme thread, however, posed problems. American Brass specialists sug- 
gested minor modification of standard Anaconda Free-Cutting Brass Rod to provide the extra ductility needed. 
The idea worked and the resulting valve spindle is shown above, about 1% times actual size. 


—or maybe you need a different alloy rod. 
The tiny connectors, right, have to be ma- 
chined from .078” rod, requiring many pre- 
cision form-cutting, drilling, slotting opera- 
tions. So machinability is a vital property of 
the rod used—but so are adequate electrical 
conductivity, high strength, and fatigue re- 
sistance 

Cannon Electric, Los Angeles, makers of 
these electrical plug assemblies, had to find 
a rod with a delicately balanced combina- 
tion of mechanical properties to provide the 
unfailing and continuous performance re- 
quired, They found it in Anaconda Free-Cut- 
ting Phosphor Bronze-610 Rod, deve loped by 
American Brass metallurgists to combine the 
strength resilience, fatigue resistance of 
phosphor bronze, and machinability ap- 
proaching that of free-cutting brass. 


EETING the joint requirements of designers, manufactur- 
M ing men, and buyers—to achieve high quality and per- 
formance while simplifying fabrication and cutting over-all 
costs—is an important function of American Brass technical 
specialists. For imaginative and practical help of this kind, 
see your American Brass Company representative or write: 
The American Brass Company, Waterbury 20, Conn. In Can- 
ada: Anaconda American Brass Ltd., New Toronto, Ont. 59s 


COPPER - BRASS - BRONZE 
NICKEL SILVER - MILL PRODUCTS 
Made by The American Brass Company 
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More 
cost-cutting 
IDEAS-— 
to help 


PRODUCTION POINTERS 


you 


=" GISHOLT 





PHOENIX CUTS COSTS BY MACHINING PIPE FLANGES IN ONE OPERATION 


Back-facing attachment on Simplimatic saves operation—machines both ends in one chucking 


You'll want to remember this setup. 
It shows how Phoenix Manufactur- 
ing Company, a division of Union 
Tank Car Company, Catasauqua, 
Pennsylvania, cut machining time on 
tough steel pipe flange forgings. 

Workpieces include welding necks, 
slip-ons, threaded (less threading) 
as well as blind pipe flanges. These 
parts, with bores ranging from 3” 
to 16", are machined in lots of 25 to 
2000 pieces. A back-facing attach- 
ment saves time, operations and 
handling by permitting machining 
of both ends in one chucking. The 
entire range is handled with one basic 
setup on the Gisholt MASTERLINE 
Simplimatic Automatic Lathe. 

Built for rugged cuts, the rigidly 
tooled Simplimatic offers added time 
savings because higher cutting speeds 
and feeds can be used. Here machin- 
ing is based on an average boring speed 
of 450 surface {.p.m. at .0156" feed per 
spindle revolution, on all part sizes! 

Change-over is especially fast and 
easy. Pick-off gears provide the new 
spindle speed. Chuck jaws, tools or 
holders are adjusted or replaced. A 
slide base, machined into the platen 
table, and an attached scale permit 
rapid front tool slide adjustment for 
various bore diameters. Fine adjust- 
ment is obtained by a micrometer 
screw on the tool block. 

The Simplimatic is shown set up 
for a 10” welding neck flange with a 
16” flange O.D. and a 10” bore. 

Work locates against the back of 
the flange face and is held on the 
flange O.D. in a 28", power-wrench- 
operated, 3-jaw scroll chuck. Front 
slide tools rough- and finish-bore and 
form grooves or gasket seal serra- 
tions on the flange face, while two 
tools on the rear slide step-face the 
flange. As the boring and facing tools 


reverse-traverse, the back-facing 
attachment faces and chamfers the 
neck, completing the operation. 
Approximately 4%” stock is re- 
moved in the boring and 44" stock 
removed in the facing operations, 
totaling 23 pounds. A 125 to 150 
micro-inch RMS finish is easily main- 
tained by machine and tooling rigid- 
ity and a 2-speed motor. This pro- 


vides a low speed for grooving or 
serrating and a high speed for all 
other operations. 


Special slide base, machined into the platen 
table, speeds front tool slide setting. Back- 
facing attachment saves additional opera- 
tions, handling; assures concentricity 
between back face and bore, parallelism 
between front and back faces. 


Ten-inch welding neck flange and tooling. Back-facing attachment is visible through the 
workpiece bore. Note the special slide base (at the lower left), machined into the platen 


table, for quick front tool slide adjustment. 


ae 
A few of the various tough steel pipe flange 
forgings handled on this Simplimatic. Weld- 
ing neck flange featured in story is in bottom 
row, second from left. 
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HOW UNITED ENGINEERING CUTS TIME 30% ON 4000-LB. JOB 


Duplex chucking on 
rigid, versatile 5L speeds 
machining, increases accuracy 


If your work involves massive parts, 
heavy stock removal and close toler- 
ances, keep this setup in mind. It 
shows that the rugged Gisholt 
MASTERLINE Saddle Type Turret 
Lathes provide the power, rigidity 
and versatility to handle problem 
parts at top efficiency. 

Here United Engineering and 
Foundry Company, Canton, Ohio, 
has cut journal machining time 30% 
or more on 2-ton alloy iron “peanut” 
rolls. A fixed-center, 5L Saddle Type 
Turret Lathe is used. A 60” extended 
bed and a 124" spindle bore accom- 
modate the work. Electric controls 
handle braking, spindle jogging, 
motor forward and reverse. Pedestal- 
mounted duplicate controls (not 
shown) permit the operator to re- 
main in a normal working position 


throughout machining. 

A special duplex chucking fixture 
grips on the midsection of the roll 
body.This fixture consists of two 32”, 
3-jaw, self-centering chucks attached 
to opposite sides of an intermediate 
body. This assembly mounts on an 
adapter that fits the 20"-Al spindle 
nose. There are no bearing prob- 
lems since the 5L headstock has the 
rigidity to prevent spindle and fix- 
ture deflection despite an estimated 
18,000 inch-pound bending moment 
exerted by the 4000-lb. workpiece 
and fixture. 

A turret-mounted revolving center 
provides work support at the outer 
end. Machining includes turning two 
diameters, 1114"x 17%" long, 10314” 
x 1%" long—forming a groove 14" 
wide by %” deep, and an '¢" radius 
to blend the journal with the main 
roll body—and chamfering. The roll 
is then turned, end for end, to ma- 
chine the opposite journal. Both ends 
are machined, with 325 pounds of 
tough alloy iron removed, in just 
three hours and 45 minutes, f.t.f. time. 
Duplex chucking fixture simplifies job. Rigid 
5L construction prevents deflection that 
could be caused by an estimated 18,000 
inch-pound bending moment exerted by 
4000-Ib. workpiece. Simple tooling com- 
pletes part in 30% less time. 


y 

Close-up of duplex chucking fixture, extend- 
ing 32” from the spindle and offering chuck- 
ing capacity of 1744” up to the spindle, 1244” 
through the spindle. 


Two-ton alloy iron “peanut” roll handled 
with this setup. 325 pounds of stock removed 
in machining both journals in total floor-to- 
floor time of three hours and 45 minutes. 
ww 


SETUP SAVES 3 MINUTES PER PART FOR WALWORTH 
Two-end machining on No. 5 ram eliminates one operation and extra handling 


Here is a new approach that cuts 
costs of machining large, cast steel, 
lubricated valve plugs in several sizes. 
Ordinarily, machining at one end 
and centering at the other require 
two chuckings and extra equipment. 
This setup on a Gisholt MASTER- 
LINE No. 5 Ram Type Turret Lathe, 
with an automatic drive and a 
spindle-mounted center-drilling 
attachment, completes both ends in 
one automatic cycle. Walworth Com- 
pany, East St. Louis, Illinois, is the 
manufacturer. 

Since the automatic drive converts 
this ram into an automatic chucking 
turret lathe, the operator only loads, 
unloads and chucks. He has ample 
time to handle a second machine. 

Here is the automatic cycle for the 
first operation on a 4” plug—20%”" 
long, 6" maximum diameter. Work 
is held in a 15”, 2-jaw, self-centering 
chuck. Hex turret tools turn and form 





the shaft diameters, drill two holes, 
center and tap in the shaft bore. A 
rear cross slide tool faces the 6” diam- 
eter, blending with the turned shaft. 
The spindle-mounted center-drilling 
attachment operates during the auto- 
matic cycle, centering the work from 
the other end. F.t.f. time, 8.4 min. 


an. 

Tooling setup on 4”, cast steel, lubricated 
valve plug. Part shown just after finish-turn- 
ing of shaft diameters and facing of plug 
body from rear of cross slide. Note 2-jaw, 
self-centering chuck. 


Automatic chip clearing in the 11” 
and 44%” deep holes is provided by 
periodic drill withdrawal. Rapid tra- 
verse quickly returns the drill to the 
hole bottom before feed is resumed. 
Class 3 threads are assured by the 
automatic drive. This maintains suf- 
ficient pressure on the turret to elimi- 
nate possible “drag” and permits the 
tap to maintain its own natural lead. 


Center-drilling attachment permits machin- 
ing both ends in one chucking, eliminates 
separate centering, reduces handling 50%. 
Automatic drive saves time, doubles oper- 
ator productivity. 
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Workpiece in 2-jaw, self-centering chuck 
showing surfaces machined at both ends. 
Note spindle-mounted center-drilling attach- 
ment at left. Dotted lines show outline of 
plug body. 
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BAKER OIL TOOLS, INC., SAVES 35% ON NINE PARTS 
Cam-guided tool holders on No. 12 cut short-run costs 


Costs going up on short runs of simi- 
lar parts? If so, this setup on two 
Gisholt MASTERLINE No. 12 Auto- 
matic Production Lathes will interest 
you. In use at Baker Oil Tools, Inc., 
Los Angeles, California, it has cut 
machining time 35% on nine sizes 
of cast iron upper cones. These cones 
are used in bridge plugs and retainer 
production packers. Lots range from 
50 to 500 pieces. 

The typical part shown is 2%” 
long. The O.D. tapers from 5” to 
3%". Tooling for the first operation 
(shown) includes special bridge-type 
tool blocks on the front carriage and 
rear independent slides. Each block 
contains a cam-guided sliding tool 
holder used to turn the 14° tapered 
cone O.D. Separate, adjustable tool 
blocks on each slide handle addi- 
tional surfaces. 

Work is located against the back 
face and held on the O.D. in a 15’, 
3-jaw air chuck. During the auto- 
matic cycle, rear independent slide 
tools rough-turn the tapered O.D. 
and shave-face the cone end. At the 
same time, front carriage tools rough- 
and finish-bore and chamfer I.D. and 
O.D. edges while the tapered O.D. 
is finish-turned. Time, 2.1 min. f.t.f. 

For the final operation on the sec- 
ond No. 12, the work is located 
against the machined face and 
chucked on an air-operated mandrel. 


Bridge-type tool 
blocks on front car- 
riage and rear inde- 
pendent slides support 
cam-guided sliding 
tool holders to speed 
and simplify taper- 
turning. (Inset) Work- 
pieces, left to right: 
rough; first operation; 
second operation. 











Front carriage tools face the end and 
a co-bore. Rear independent slide 
tools rough- and finish-turn the 
straight O.D., radius the O.D. edge, 
and chamfer the bore and the rim 
I.D.’s. Time, just .8 minutes f.t.f. 

Change-over to accommodate dif- 
ferent sizes on either machine re- 
quires less than one hour. 


Bridge-type blocks with cam-guided tool 
holders speed taper-turning. No. 12 flexi- 
bility permits use of other standard tools that 
machine additional surfaces, accounting for 
the 35% time savings. 


Versatility offered by No. 12, as demon- 
strated in this setup, will cut your costs on 
long or short runs. Contact your Gisholt 
Representative or write for new No. 12 
Catalog, Form 1213. 


ECCENTRIC CAMS SUPERFINISHED 25% FASTER BY DENISON ENGINEERING 
Superfinishing is not limited to cylindrical bores or round parts 


Here smart tooling and machine 
flexibility provide new economy in 
finishing the eccentric I.D.’s of hard- 
ened steel cam rings. This setup on a 
Gisholt MASTERLINE 51-A Gener- 
al-Purpose Superfinisher cut finishing 
time 25%. It also improved quality 
and lengthened service life on these 
problem parts for Denison Engi- 
neering Division of American Brake 
Shoe Company, Delaware, Ohio. 

Fifty-five different part sizes are 
handled in lots ranging from 50 to 
1000 pieces. Special tooling consists 
of a spindle-mounted master cam and 
a cam follower arm, linked to the 
Superfinish stone-carrying quill. This 
permits the stone to follow the eccen- 
tric cam ring I.D. The headstock is 
raised to provide 1614” swing for the 
largest master cam. 

Parts are located in proper rela- 
tion to the master cam by pins on 
a spindle-mounted face plate. Here 
is the sequence: The Superfinishing 
stone moves longitudinally to enter 
the bore; it then moves down to con- 
tact the work I.D. and start the auto- 
matic cycle. Constant hydraulic pres- 


sure is maintained on the stone. This 
assures uniform contact with the work 
I.D. independent of the “rise” and 
“fall” of the master cam. The stone 
reciprocates while the work rotates. 
Surface is reduced from 30-35 to 10 
micro-inches RMS (removing only 
0.0003” material) in just 1.5 min., f.t.f. 


Spindle-mounted eccentric cam with cam 
follower linked to Superfinish stone-carrying 
quill cuts eccentric bore finishing time 25%. 
Superfinish improves quality and lengthens 
service life of parts. 


Ordinarily used for cylindrical or fat work, 
51-A Superfinisher with spindle-mounted 
master cam and follower arrangement Super- 
finishes eccentric cam ring I.D. Note follower 
at top of master cam that controls “rise” and 
“fall” of Superfinishing stone on offset holder. 





MACHINES WITH NEW MACHINE GUARANTEE 








Ay “SO AUTOMATIC TURRET LATHE SAVES SIX WAYS 


SINCE 
Eight-sided turret on 





H/ : Fastermatic saves oper- 
wes ations on large parts for 
Goodyear Aircraft Corp. 


The automatic approach is often 
overlooked when machining large 
parts. But, when properly applied, it 
offers substantial savings in equip- 
ment costs, floor space and material 
handling. In addition, here’s how it 
cut machining time, and improved 
surface finish and tool life for Good- 
year Aircraft Corp., Wheel and Brake 
Division, Akron, Ohio. 

The job: a variety of large mag- 
nesium and aluminum alloy airplane 
wheel halves. Formerly these parts 
were produced on larger, more ex- 
pensive, manually operated vertical 
turret lathes. Now they are machined 
on a single lower-cost Gisholt 
MASTERLINE 2F Fastermatic Auto- 
matic Chucking Turret Lathe, with 
2912" swing to handle the “oversize” 
parts. An octagon turret carries all 
tools, eliminating the need for a front 
and rear cross slide carriage. An 
automatic chip conveyor reduces chip 
clearing time and pays off in extra 
pieces during each work shift. 

Twenty-two different wheel halves 
are handled with one basic setup. The 
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Surfaces machined. Note 
severe interrupted and 
heavy forming cuts. 


Chuck with bonnet support fixture. Piloted, multiple-tool 
holders and rugged slide tools on rigid Fastermatic produce 
fine finish with long tool life on severe interrupted and heavy 


forming cuts. Guarding has been removed to show tooling. 


191\4"-diameter, 7%4"-wide, inboard 
wheel half shown is typical. The 
drawing indicates how it is chucked, 
located and supported in a special 
bonnet mounted on the chuck face. 

All surfaces shown in black, in- 
cluding severe interrupted and heavy 
forming cuts, are made from over- 
head-piloted, multiple-tool holders. 
Reverse feed eliminates tool tracks 
and provides a 15 micro-inch RMS 
finish oncritical bearing bore surfaces. 

Cross-facing, recessing and groov- 
ing, shown in gray, are handled by 
turret-mounted slide tools. The turret 
traverses forward against a dead stop 
and holds, locating the slide tools 


for length. Cross-feed is provided by 
a pusher rod on a back-facing 
attachment. Withdrawal of the rod 
combines with reverse-traverse of the 
turret for automatic tool relief. 


Octagon turret and 2912" swing allow 2F 
Fastermatic to replace hand-operated verti- 
cal turret lathes. Operator has ample time 
for other work during automatic cycle. 


FAIRFIELD MANUFACTURING CO. BALANCES FOR QUALITY-PLUS 
Gisholt 1SV1 Balancer provides mass-production economy on job-lots 


Precision balancing of gears is one 
of the quality-plus features offered by 
Fairfield Mfg. Co., Lafayette, Indiana. 
Mass-production economy is ob- 
tained on long- or short-run work 
using a standard Gisholt MASTER- 
LINE 1SV1 Vertical Balancing Ma- 
chine. The 1SV1 handles parts from 
two to 50 pounds, 174%" or less in 
diameter. It is ideal for balancing 
differential, bevel and spur gears, or 
similar parts that generally require 
only a single-plane, static balancing. 
Tooling is relatively simple and 
inexpensive. Work is placed on 
adapters or expanding mandrel-type 
arbors that support and drive. A 
strobe lamp indicates the exact angle 
of unbalance on a numbered disc 
which rotates with the work. A di- 
rect-reading amount meter eliminates 
guesswork by showing the exact 
amount of unbalance in terms of drill- 
ing depth required for balancing. 
Extra handling for correction is 
eliminated since drilling equipment 
is mounted on the balancer. This per- 
e . 
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The Gisholt Round Table represents the collective 
experience of specialists in the machining, surface- 
finishing and balancing of round and partly 
round parts. Your problems are welcomed here. 


mits the operator to measure the 
amountof unbalance, locate the angle, 
correct by drilling, and rotate the 
part again for final inspection—all 
in one fast, combined operation. A 
simple scale assures accurate adjust- 
ment for various work diameters. 
The gear shown here, an automo- 
tive supercharger component, is typi- 
cal. Diameter, 4.068"; width, 1114"; 
weight, 3.5 lb. Lots range from 200 
to 500 pieces. Average setup time is 
only 15 minutes. Web thickness 
limits ‘correction drilling to a %’- 
diameter by 4%"-deep hole, at a 244” 
correction radius. Parts with large 
amounts of unbalance may require 
more than one hole. Despite this 


Gisholt MASTERLINE 1SV1 Vertical Bal- 
ancing Machine with integral correction 
drilling equipment. Drill column adjusts in 
or out for various work diameters. Simple 
adapters or mandrels are used to support 
and drive the parts. 


344-lb. automotive supercharger gear bal- 
anced in lots of 200 to 500 pieces. Setup time 
is only 15 minutes. Unbalance is measured, 
corrected and inspected in 1.28 minutes, f.t.f. 


limitation, single-plane static un- 
balance is measured, corrected and 
inspected in an average of only 1.28 
minutes, f.t.f. 


Integral correction drilling equipment per- 
mits location and ‘ement of unbalance, 
plus correction and inspection, in one fast 
handling. It saves time and eliminates chance 
of error with one operator performing 
all operations. 
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standard Microbore 
boring bars from stock! 


Your choice of over 330 Microbore standard single-tool or two-tool 

precision boring bars. A complete range of sizes and types available 

for boring and facing operations on any make of boring machine, 

milling machine or turret lathe. Microbore micrometer vernier 

adjustment of each tool point makes it possible to quickly set tools to 

precise dimensions. Boring range from 14” to 714” dia. Standard 

Boring Rings and Adapters extend range to 1334”. Available with Catalog No. 58 lists industry's 
Straight Shank, NMTB Taper, Morse Taper or Flash-Change. Carbide, most complete line of standard 
ceramic, or high speed steel cartridges. Ordering is Simple! Fast! Ct a oe 


ing bars. Write for your copy. 
Direct! Standardize on Microbore—the complete tooling system. 

‘ Also available—special tooling 
designed from your part prints 
by our Proposal Engineering 
Department. 


DeVuicc . MicRoBoRE SYSTEM 
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Cams and other non-circular shapes in almost un- 
limited variety can be generated accurately and at 
low cost on the Fellows Gear Shaper. In many 
cases, the easy versatility of the machine permits a 
single set-up where other methods of production 
would require a series of costly set-ups and 
operations. 


The cam shown above is an example. It was gener- 
ated in a single operation, using the cutter (shown 
at right, above) specially designed and manufac- 
tured by Fellows for the job. Set-up was simple, 


THE 








production was fast, accurate and inexpensive. 


The same Fellows Gear Shaper, using appropriate 
cutters, can produce internal and external spur and 
helical gears, gears close to shoulders or in recesses, 
tapered gears, face gears and clutches. The 
advantages of the Gear Shaper are described and 
illustrated in “The Art of Generating with a Re- 
ciprocating Tool.” This booklet, although not new, 
contains a wealth of information valuable to de- 
signers. We have distributed over 10,000 copies 
since 1951. If you would like one, just write us. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


PRECISION 
LINE 


Gear Production Equipment 
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BE SURE! 





when you require special air or 
hydraulic-operated equipment for 
PRESSING e STAKING e FORCING 
CASTING e FORMING e SIZING 


For more than forty years Logan’s special services department CGO 


has engineered and built special equipment to industry's 
exacting requirements. Logan engineers are always available PABMABER: Notl. Mech. Too! Builders’ 
to help you with your special applications. Aeon: Mell, Fluid Power Aem. 


for further details ask for bulletin 7-A 


LOGANSPORT MACHINE CO., INC. 


839 CENTER AVENUE, LOGANSPORT, INDIANA 
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Practical 
Tooling lips 


No. 3 of a series 


“a 


PRODUCTION INCREASED 300% when this 12-station auto- 
matic indexing and tapping fixture was put to work. Vlier 
Spring Plungers allow the operator to load by simply push- 
ing the part into a slot. These simple, spring-loaded tools 
also position the part for the tapping operation. Available 
in four models; fifty sizes. 


PROPER STOCK ALIGNMENT IN PROGRESSIVE DIES becomes 
a simple task with the new Vlier Stock Pusher. Saves pilots. 
Mounts in tapped hole. Accommodates stock as thin as 
.010”; width variations totalling 4%”. Nothing to wear out 
or foul up. 
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Are your tool makers wasting time making com- 
plicated tooling gadgets when a standard, off-the- 
shelf Vlier part could do the job much better? 
Why not examine your present drawings and see 
where these simple, low-cost parts can be used. 
You will be amazed at the savings possible. 


NEW SWIVEL PAD-TORQUE THUMB SCREW combines the 
Vlier Torque Thumb Screw and Swivel Pad Clamp. The 
result is a perfect holding tool—one that applies only the 
right amount of holding pressure without damaging the 
finished surface. Unique ball joint construction of the pad 
permits adjustment to off-angle surfaces. 


TOOLING 
ACCESSORIES 


NEW 1958 CATALOG NOW AVAILABLE — Eight pages; com- 
pletely revised. Includes information and specifications on 
all new Vlier products, including the Torque Handle, Steck 
Pusher, Leveling Pad. Makes ordering easy. Suggests new 
uses for these proven time-savers. Write for your copy 
today! 


PLMEFP 


Engineering Corporation 
A subsidiary of Barry Controls, Inc. 
8900 Santa Monica Blvd. * Los Angeles 46, California 


The Tool Engineer 





% 


‘ 


’ 


Flor The killed Die Maker’s Hands... 














{| prim SETS FOR OVER 35 YEARS 


Superior has pioneered many firsts in the die set industry and today still sets the standard 


for new innovations that eliminate guess work, help speed production of dies and eliminate 
unnecessary handling. 


With over 35 years of experience in the die set industry Superior engineers are constantly 
working to develop new and better die sets to serve all industries from Rockets to Refrigerators. 


hi SUPERIOR ut 


FOR FAST LOCAL SERVICE CALL THESE EXPERT SUPERIOR REPRESENTATIVES 


i ' NA 1S, INDIANA ST. LOUIS, MISSOURI MELROSE PARK, ILLINOIS BALTIMORE, MARYLAND 
Se 27E31 — Cliffuca nity : Jefferson 5-1223 Filmore 5-5910 Belmont 5-2780 & 5-9492 
CHICAGO, ILLINOIS LANSING, MICHIGAN BRADENTON, FLORIDA SYRACUSE, NEW YORK 
Off.: Randolph 6.8871 tw-9-0214 5-9661 Granite 4-0458 
Res.: Keystone 9.9800 MEMPHIS, TENNESSEE MINNEAPOLIS, MINN CHESHIRE, CONN 2 plants te serve you 
DAYTON, OHIO Foirfox, 3-7727 Fr. 1-132) Browning 2-4887 MILWAUKEE, WISCONSIN 
aioe . a ea RACINE, WISCONSIN WEST NEWTON, MASS Mitchell 5-6027 
Enterprise 234 Res 40: Melrose 2-1900 Bigelow 4-2070 & 2-677! PLAINVILLE, CONN 
PITTSBURGH, PA FAIRFIELD, CONN WARWICK, RB. I UNION, N. J Sherwood 7-276) 
Tuxede 4-4040 Edison 4.4282 Turner 4-2907 Murdock 86-2270 
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vein WELDYNAMICS 


NEWS ABOUT ARC WELDING AT WORK CUTTING COSTS 


The big pipe rolls under the Lincoln automatic welders. Fifty-gallon drums containing 
flux, mounted over fixture, insure continuous flux flow. 


Tandem Arc Welding set-up 
helped win big pipe job 


Proper tooling for high-speed pro- 
duction gave St. Louis Welded 
Steel Pipe Company the edge when 
they bid on a large pipe fabricat- 
ing job for the City of St. Louis. 

The job consisted of the com- 
plete fabrication of 18 miles of 
72-inch water main. The problem 
was to be the low bidder; meet the 
specifications for the job; outfit 
a plant to do the job; and still 
make a profit. 

For help in developing the 
welding techniques and determin- 
ing welding costs, Richard J. 
Casey, General Manager of the 
firm, asked Bern Brugge, a Lincoln 


2% 


welding engineer, for his sugges- 
tions. Mr. Brugge suggested using 
Tandem Arc submerged arc weld- 
ing to give maximum speed and 
attain the high-quality desired. 

Tandem welding combines two 
Lincolnweld automatic welding 
heads, close together so the two 
arcs work and follow in the same 
weld puddle. The combined weld- 
ing current of 2,000 amps through 
the two heads, doubled the weld- 
ing speed over a single arc set-up 
and assured complete penetration 
into the back up bead. 

Mr. Casey developed the fixtur- 
ing and Mr. Brugge the welding 
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procedures. The job was com- 
pleted ahead of schedule. 

Your Lincoln Welding Engineer 
can help you with welding proce- 
dures, cost-reduction and tooling 
problems. Call him today. 


Mr. Richard -J. Casey, General Manager 
of St. Louis Welded Steel Pipe Company, 
sought and found expert advice. 


Tandem Arc Bulletin 
Describes Applications 


Can you use Tandem Arc to 
double welding speed on your 
application? 

The Lincoln Electric Company 
has prepared a four-page Bulletin 
which discusses in detail the how, 
why and where of Tandem sub- 
merged arc welding. In addition 
to two-electrode Tandem weld- 
ing, other multiple-electrode 
Tandem setups are described. 

This Bulletin may be the clue 
you have been searching for to 
lower welding costs. To get your 
copy, write: The Lincoln Electric 
Co., Cleveland 17, Ohio and re- 
quest Bulletin 5200.2. 


The LINCOLN ELECTRIC CO. 
Dept. 5026 Cleveland 17, Ohio 
The World's Largest Manufacturer 
of Arc Welding Equipment 
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Inspect your gears 
the practical, low-cost way 


Many geor makers favor Red Ring gear inspection 
machines because they are precise without being 
delicate or temperamental — equally effective in either 
the gear laboratory or the busy production shop. 
Just practical and economical. 


mmm 


Red Ring machines provide for such 


| 
| 
Automatic Operations as: 


e Gaging of size and helix angle 
¢ Sorting according to size and helix 
e Recording of gear measurements 


Red Ring machines also check such individual We can't show here the many models now in 

gear characteristics as Index, Eccentricity, Wobble, service throughout industry, but you may have 

Lead or Helix, Size and Tooth Parallelism. Bulletin C-55-9 which describes them in detail. 
Why not write for it today? 





Lead Comparator with an additional interchangeable 
Automatically checks tooth size of gears with head for measuring other tooth characteristics. (Tooth 
integral flanges too large to pass through conven- spacing head shown) 
tional feed chutes. In-tolerance, oversize and under- 
size parts are segregated. (Machine cover removed) 


Rolling fixture provides a rapid check of com- 
posite errors and tooth surface roughness. 





\ N\ , NATIONAL BROACH 


. ~ SPUR AND HELICAL GEAR SPECIALISTS 
\ ORIGINATORS OF ROTARY SHAVING, 
ra “aie |  & MACHINE Co. 
a 5600 ST. JEAN . . DETROIT 13, MICHIGAN 
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Unparalleled Versatility! 
RAVENSBURG 


Faceplate Lathe with Baseplate 


Ravensburg Faceplate Lathe showing headstock, tailstock, steady rest, car- 
riage and baseplate in working position. Note “Electric-Shaft” Drive (arrow). SPECIFICATIONS 


. i ae eee 
The headstock and bed of Ravensburg Faceplate Lathes are Center Distance—virtually unlimited! 


separate units, with the tailstock traveling on special baseplate Swing over Baseplate—110” 

slideways. The bed can be positioned on the baseplate either per- Max. Faceplate Diameter—138”’ 
pendicular or parallel to the turning axis, or at any intermediate 
location. This ultra-versatility is especially valuable in machining 
large, relatively light workpieces; such as missile bodies or nose 
cones, and medium weight workpieces for generators and turbines. 


Five standard models— 
many combinations from which to choose, 


Special designs available upon request. 


The headstock has 12 to 18 spindle speeds. It can be equipped 
with a mechanical or electrical variator drive and constant 
cutting speed control. 


Accurate feeding of the carriage, in inches per revolution, is 
obtained through a patented “‘electric-shaft” drive, which elimi- 
nates any mechanical linkage with the headstock, and permits 
independent positioning of the bed on the baseplate. The cross 
slide carries an upper slide which is mounted on a rotary base and 
feeds automatically in any direction. 

Electric or hydraulic copying devices are available to meet 
specific requirements. 


Write today for fully descriptive literature Upper slides of carriage showing electric copying device (arrow), 
Rotary base (arrow) and manually controlled tool slide, 


nationwide sales and service of precision machine tools 
k —from bench lathes to boring mills. 


COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK I7, N.Y. 
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Quality...the best economy of all 


He does a better job 
when he can see what he’s doing 


You increase operator efficiency as 
well as production when you use 
transparent, heavy-duty Sunicut cut- 
ting oils. Operators work better, be- 
cause Sunicut oils let them see tools 
and workpieces, see the finish, see 
micrometer graduations. 

Sunicut oils don’t stain hands and 
clothing. They pump easily, wet metal 
fast, and give excellent extreme-pres- 
sure lubrication. 


MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES 


To prove to yourself the economy 
of Sun quality, ask your Sun repre- 
sentative to help you select the right 
grade of Sunicut for your heavy-duty 
cutting requirements. Or write to 
SUN OIL COMPANY, Dept. I-13, 
Philadelphia 3, Pa. 

* 
In Canada: Sun Oil Company Limited, 
Toronto and Montreal. = 


é 











1. Here, hand-fed S1L-Fos istorch- 2. Operator ‘‘ties in’’ Oasis condenser = 3. Induction heating and preform ring 
brazed to make the joint connecting hot with Easy-FLo wire. Compressor joints of SIL-Fos is used to join water line to 
water line to hot tank. also are brazed with Easy-FLOo. top of hot tank. 


A 





4. Unique lathe-turning method is used to wind pre-cooler 5. Operator brazes condenser coil on same jacket as finished 
coils. Here, operator hand-feeds Handy & Harman SIL-Fos pre-cooler coil. Same winding method is used to wrap coil 
anchoring coil end to jacket. Note finished joint at other end. around jacket. Hand torch and SIL-FoOs are used. 


Here's How HANDY & HARMAN Silver Brazing Is Used in 
5 Components of the “Oasis Hot 'N Cold” Water Cooler 


2 : 
5 
Five different assemblies, three kinds of 7 — strength, mass production and flexibility of 
metal —copper, brass and stainless steel... i ee) alloy use... under temperatures that vir- 
two heating methods —hand-torch and a i tually exclude other metal-joining methods. 


induction...and both preform and hand-fed 
brazing alloys are used in the fabrication 
of the “Oasis Hot ’N Cold’”’ Water Coolers, 
manufactured by Ebco Manufacturing 
Company, Columbus, Ohio. 


Whatever you contemplate—one or five (or 
more) joints in one or more products or 
parts — you will do well to take a close look 
at the advantages of Handy & Harman sil- 
ver alloy brazing. The closer you look, the 
more you realize that its benefits are 
numerous, immediate, and, very probably, 
readily applicable to your product, part or 
method. 








In this instance, silver alloy brazing runs | 
the gamut of benefits; meeting the com- t 
plete range of joint types and variety of 
metals joined, ease of application, economy, 





6. Completed “Oasis Hot ’N Cold” Water Cooler. 
Compartments are for storage of soups, 
coffee and other instant beverages. 
GET THE FACTS FROM = 
BULLETIN 20 H ii OFFICES AND PLANT 

his teteenatienteeaeienatila Your NO. AM Source of Supply and Authority on Brazing Alloyse<:: +»: »» 
a good picture of silver braz- | nae ae 
ing and its benefits...includes 
details on alloys, heating devine 
methods, joint design and pro- 
duction techniques. Write for \— TORONTO. CANADA 
your copy. DISTRIBUTORS IN PRINCIPAL CITIES MONTREAL. CANADA 





PROVIDENCE @et 
CHICAGO. mE 

HANDY & HARMAN ::::- 
DETROIT. wicH 


General Offices: 82 Fulton $t., New York 38,M.Y. cites cas 


OAKLAND. CALIF 
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they checked concentricity 
with this Kodak Contour Projector 


What you see above is the moving element used in West- 
inghouse Type 44 electrical recording instruments. 

Exact clearance between this element and the stationary 
elements is essential since these instruments often must 
be used in extreme temperature zones. This, along with 
the accumulation of tolerances in the complete assembly 
means that control of concentricity is vital. 

You could check using surface plate, V-blocks, and 
height gage with clock indicator. 

But Westinghouse checked concentricity with a Kodak 
Contour Projector. They saved time. They saved the cost 


Special Products Sales 


of gages. They had no worries about damaging delicate 
parts because a beam of light exerts no pressure. And 
engineers were able to make corrections before produc- 
tion was started. 

You, too, can be sure about effective, economical in- 
spection with a Kodak Contour Projector. 

The Model 14-5, shown in use at Westinghouse, is one 
of 6 models. They range from a portable, bench 
type model with 8-inch screen to the big 30-inch 
screen model. 

Get all the facts. Write to: 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
the KODAK CONTOUR PROJECTOR 
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A series of technical discussions that will be helpful in 
getting better results from tapping and gaging operations 





No. 7 





Subject: Gaging Full Length Dryseal 





Taper Pipe Thread 


There are three accepted methods of gaging Dryseal Taper 
Pipe threads. L1 plug and L1 ring thread gages are used to 
check the hand engaged portions and L3 plug and L2 ring 
thread gages are used to check the wrench engaged portions 
of the threaded product. 


Six step plain plug and ring gages are sometimes used to 
check the taper and the crest truncation of the threaded 
product. 


The Position Method: 


This method is most commonly used but is the least ac- 
curate. It requires the use of standard plug and ring thread 
gages with a basic gaging notch or face. The internal thread 
is within permissible tolerance when the gaging notches of 
the L1 and L3 working plug thread gages are flush with 
the end of the thread within 1 turn, large or small, for all 
sizes except the 4” and 1%” sizes. The ¥” size tolerance 
is 42 turn large and 11/2 turns small. The 1%" size toler- 
ance is 11/2 turns large and '¥/2 turn small. When the in- 
ternal thread is chamfered, the gaging notch should be flush 
with the bottom of the chamfer which is at the intersection 
of the chamfer cone and the pitch diameter cone. The taper 
of the internal thread is adjudged correct if the relative 
positions of the L1 and L3 plug thread gages are within 1/2 
turn of one another. The external thread is within permis- 
sible tolerance when the gaging faces of the L1 and L2 work- 
ing ring thread gages are flush with the end of the thread 
within 1 turn, large or small. This tolerance applies to all 
sizes, from '\«" to 2” inclusive. The external threads should 
be gaged to the first scratch of the thread on the chamfer 
of the product. The taper of the external thread is correct 
if the relative positions of the L1 and L2 ring thread gages 
are within 1% turn of one another. 


The Limit Method: 


This method, both practical and fast, requires the use of 
L1 and L3 plug thread gages, L1 and L2 ring thread gages; 
each with three gaging steps; basic, minimum and maximum. 
A six step plain plug gage, with three L1 and three L3 
gaging steps and a six step plain ring gage with three L1 
and three L2 gaging faces, may also be used. The internal 
thread is within permissible tolerance when the threaded 
product reference point is on or between the limit notches 
of the L1 and L3 plug thread gages. The taper is within 
the allowable tolerance if both of these gages enter the 
threaded product with the same relationship to their re- 
spective gaging notches within 1% turn e.g. if the L1 plug 
thread gage indicates the threaded product is a “minimum” 
thread, the L3 plug thread gage must also indicate, within 
12 turn, that the threaded product is a “minimum” thread. 
The external thread is within permissible tolerance when 
the threaded product reference point is on or between the 
limit faces of the L1 and L2 ring thread gages. 





s — Symbol NPTF 


As a check on taper, the L1 and L2 ring thread gages shall 
gage the same in relation to their respective gaging faces 
within 17. turn. To check the threaded product for correct 
taper and crest truncation, a six step plain taper plug gage 
and a six step plain taper ring gage is sometimes used. If 
the thread gages indicate the threaded product is a “min- 
imum” thread, the plain gages must also indicate a “min- 
imum” thread to pass inspection. 


Turns Engagement Method: 


Either the basic-notch or the step-limit gages may be used 
for gaging by this method. The gages are screwed on the 
threaded product and the turns to remove the gages are 
counted. This method: compensates for the gage chamfer 
and eliminates the variance of the threaded product cham- 
fer. The internal thread is within permissible tolerance 
when the L1 and L3 plug thread gages engage the part 
within the number of turns as shown in the table below. 
As a check on taper, the difference of their engagement 
must be within 1/2 turn of the difference in basic turns as 
shown in the table below. The external thread is within 
permissible tolerance when the L1 and L2 ring thread gages 
engage the part within the number of turns as shown in the 
table below. As a check on taper, the difference of their 
engagement must be within 1/2 turn of the difference in basic 
turns as shown in the table below. 





INTERNAL THREADS EXTERNAL THREADS 








s L! Plug L3 Plug LI Ring L2 Ring 
1 Turns Turns Turns Turns 
2 Engagement | Engagement Engagement | Engagement. 
E Max. | Min. | Max. | Min. Max. | Min. | Max.) Min. 





Me | 482 | 2.82] 7.57 | 5.57 | 2.32 | 4.32 | 4.80] 6.80 
Ye" | 4.86 | 2.86] 7.61 | 5.61 |} 2.86 | 4.86 | 4.87 | 6.87 








“4” | 460 | 2.60 | 7.35 | 5.35 |} 1.60 | 3.60 | 4.98 | 6.98 
%” | 4.82 | 2.82 | 7.57 | 5.57 || 2.32 | 4.32 | 5.09 | 7.09 








Ya" 14.98 | 2.98 | 7.73 | 5.73 |} 2.48 | 4.48 | 5.22 | 7.22 
%" 15.25 | 3.25} 8.00 | 6.00 | 2.75 | 4.75 | 5.39 | 7.39 
os 5.10 | 3.10 | 7.85 | 5.85 || 2.60 | 4.60 | 5.60 | 7.60 
1%” | 5.33 | 3.33 | 8.08 | 6.08 || 2.83 | 4.83 | 5.88 | 7.88 
WM" | 5.33 | 3.33 | 8.08 | 6.08 | 2.83 | 4.83 | 6.07 | 8.07 
a 5.51 | 3.51 | 8.26 | 6.26 § 3.01 | 5.01 | 6.45 | 8.45 


















































Note: The turns shown above are theoretical. For practical purposes, 
work to nearest ‘4 turn. 


» Cylindrical and Thread Gages . Ground Thread Taps « Internal Micrometers J Ohn BAT H & Co., Inc. 
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28 Mann Street, Worcester, Mass. 


The Tool Engineer 
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its balance makes 
the difference... 


TOUGHNESS 


WEAR 
RESISTANCE 






% i fe “4 | % _— &. Wil, — 
Vole & Wi = 
HIGH S PEED STEEL 


...@ fully-uniform 
DESEGATIZED® 
Steel 





DOUBLE SIX M-2, now more than 


behind every bar ever, is being used for hundreds of ap- 
plications where its excellent balance 
of Latrobe High of toughness, red hardness and wear 
Speed Steel resistance pays off in stellar perform- 
f . ance of the tools and other products 
e Electrite Double Six M-2* made from it. 
© Electrite Crusader* 
, . Naturally, DESEGATIZED® 
. Electrite Corsair* Double Six M-2 is fully uniform—free 
e ‘ * of harmful carbide segregation even in 
Electrite No. 1 the center areas of the bar you buy... 
e Electrite Tatmo* and it’s available in either regular 
: analysis or XL® analysis for improved 
© Electrite Tatmo V machinability. 
e Electrite TNW* 
F Need better balance of properties 
° Electrite Dynavan* for your high speed steel application? 
Call Latrobe today— 
* Availabl la l- 
ay ie cies dee ask for Double Six M-2! 


improved machinability. 


Or, send for this booklet... 


LATROBE STEEL COMPANY 


MAIN OFFICE and PLANT: LATROBE, PENNSYLVANIA 
BRANCH OFFICES and WAREHOUSES: 
BOSTON * BUFFALO + CHICAGO + CLEVELAND + DAYTON 
DETROIT * HARTFORD + LOS ANGELES + MILWAUKEE 
MIAMI * NEWYORK «¢ PHILADELPHIA « PITTSBURGH 
SAN LEANDRO + TOLEDO 
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Talide BLADES Cut Costs 
at Westinghouse 
Electric 





THE EAST 

PITTSBURGH, PA. 

PLANT OF WESTINGHOUSE 
ELECTRIC CORPORATION, 


leading producer of electrical equipment, cuts costs and 
increases production by using Talide-tipped shear blades. 

A typical example is the above pair of 59” long blades 
installed on a Keystone Shear cutting 29 gauge silicon 
steel up to 36” wide. Cutting continuously for periods 
up to 8 months without a regrind, approximately 
5,631,000 strokes are performed at an average speed of 
30 strokes per minute. 3,660 tons of metal are cut per 
regrind at a savings of over $2,000 alone in grinding and 
set-up time. 

During this same period it was previously necessary 
to grind high-carbon, high-chrome blades 24 times — and 
make frequent replacement. Talide blades normally 

LARGE ELECTRIC MOTOR PLANT stay on the job for several years giving high-speed, con- 
tinuous, burr-free production. 

Talide blades are available in lengths up to 120” 
tipped with a one-piece carbide wear strip. There are 
Siadine Sin OP Rantin debe tited no section or seam marks to score or scratch the metal 

: s gone being sheared or centerless ground. Users prefer blades 
Blade.......Special multiple step Talide-tipped work F ‘ . 

support blade No. C-4884, of this superior construction. 


Stainless steel rotor shaft for electric 
motor. 


Operation... Grind 7 diameters simultaneously. 


Results..... Talide-tipped blade in continuous pro TALIDE ROTARY KNIVES L® 
duction for 91 days (2 turns per day) 
compared to best previous production GIVE PHENOMENAL RUN OF 90-1... 


run of 3 days with hard alloy steel blade. A leading strip steel producer of razor blade, high- 


carbon, spring and stainless steel reports over 1200 
coils were gang slitted with Talide knives, com- 
pared to 15 coils with steel knives. More tonnage 
was produced in one regrind of the Talide knives 
than over the entire life of a set of steel knives. 
Burr-free, clean-cut edges produced with scrap rate 
practically eliminated. 





EXCLUSIVE RETIPPING SERVICE 


Because of its exclusive hot press method, 
Metal Carbides is able to rework worn, 
chipped-out or broken areas of carbide-tipped 
blades back to original size and dimension 
with all breaks and defects eliminated. 








Over 50 sizes and styles of standard Talide-tipped 
blades carried in stock for Landis, Cincinnati and 
Van Norman Centerless Grinders. 
Special blades made promptly to order. 


Ask for a Talide Sales Engineer to call— 
or write for 76-page 56-G catalog. 
HOT PRESSED AND SINTERED CARBIDES » VACUUM METALS 


METAL CARBIDES CORPORATION | HEAVY METAL »* ALUMINUM OXIDE «+ HI-TEMP.-ALLOYS 


Youngstown 12. Ohio | OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
’ 
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Allen’s New ’60 Series 
Socket Head Cap Screws 


give up to 2); times more 
load carrying capacity 
«ee without indentation! 


In Allen’s new ’60 Series, head diameter of sizes from 4” up is now 
uniformly one and one-half times the body diameter. In many sizes 
(where this ratio was not called for by 1936 Series specifications) 
this will provide more under-the-head bearing surface, and a pro- 
portionate increase in clamping force. Loads are more evenly dis- 
tributed, and the greater bearing area in many cases eliminates 
need for washers. 


1960 SERIES 1936 SERIES 


Socket sizes have been increased in many cases— greater wrench- 
ing area permits higher tightening torque—which resists fatigue 
failure, and lengthens the life of the threaded joint. 


e A new 2-band knur!l will identify all ALLEN Cap Screws (except 
Stainless Steel) that conform to the new ’60 Series specifications. 
New labels on boxes will also identify these. 
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e The 1936 Series of Allen Cap Screws will continue to be available. 


COMPARISON OF ALLEN 1960 SERIES AND 1936 SERIES SOCKET HEAD CAP SCREWS 





HEAD DIAMETER BEARING SURFACE | TENSILE LOAD TORQUE INDUCED TENSILE LOAD 
Minimum Minimum PERCENT OF | TO INDENT IN SOFT STEEL? TO INDENT IN SOFT STEEL? 
(inches) (square inches) INCREASE IN (Ibs.) (ibs.) 


] BEARING T 
1960 | 1936 | 1960 | 1936 SURFACE! 1960 1936 1960 1936 
Series Series Series Series Series Series Series Series 
T 
.365 .367 044 044 __ 4,750 4,750 2,780 2,780 
457 429 .070 .052 33 7,440 5,600 4,380 3,300 


550 553 1 WW - 12,100 12,100 7,000 7,000 


642 615 140 103 36 15,000 11,000 8,850 6,450 
735 739 183 183 -- 19,500 19,500 11,500 11,500 
921 863 293 216 35 31,000 23,200 18,500 13,600 
1.107 987 424 224 89 45,000 24,000 26,700 14,100 
1.293 1.101 585 .253 131 62,500 27,000 36,800 15,900 
1.479 1.297 768 405 89 | 82,000 43,500 48,500 25,500 









































‘Head tolerance revisions on Sizes #0 thru #10, “Ya, %, and A diameter have no significant effect on bearing surface or holding power of screws. 


2Valves based on .00025 inch indentation, 


Ask your Industrial Distributor about ALLEN '60 Series Cap Screws. 
Write for samples and complete specifications. Ask for Bulletin G-25. 


Aft MANUFACTURING COMPANY 
Hartford 1, Connecticut, U.S.A. 


Stocked and sold by leading industrial distributors every where 
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Job Facts: 


Existing equipment: #2 Snow vertical 
drilling machine 


Part: mounting base for power transistor 


Material: electrolytic tough pitch copper 
Thread: 10-32 
Production: 1000 parts per hour 


i 
roe 


wey we 
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VE Acme-Fette Thread Rolling Head 


Thread Rolls Pieces 


without major investment 


“A standard thread rolling machine would cost 
from seven to eight times more money than is in- 
vested in our Acme-Fette Thread Rolling Head 
and the existing equipment on which it is 
installed”, says H. M. Oshry, Vice President of 
Steel Industries, Inc., Crawfordsville, Indiana. 


The extremely rugged head achieved this out- 

standing production record with only three sets 

of thread rolls, producing threads with consist- 

ently closer tolerance and uniformity. A higher 

tensile strength is also obtained, and the result- 

ing surface hardening provides a surface quality 

not achieved by any thread cutting method. 

Acme-Fette Heads roll all parallel thread 

forms from 6” to 2”’ at speeds equal to turning 

speeds with high speed tools . . . up to 5 times 

faster than conventional thread cutting. For 

cost reducing ideas showing how you can put The National 
these heads to work on your present equipment, Acme Company 
send for Bulletin NAF-57A. 193 E. a a 


Soles Offices: Newark 2, N.J.; Chicago 6, ill.; Detroit 27, Mich. 
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It Will Happen Again 


In giving advice to his children, Teddy Roosevelt said: 
“There are two things that I want you to make up your minds 
to. First, you are going to have a good time in life as long as 
you live. I have no use for a sour-faced man. And next, that 
you are going to do something worthwhile—that you are going 


to work hard and accomplish what you set out to do.” 


This is a sound philosophy. When a man works hard, chances 
are he’s happy. When he works hard, chances are, too, that 
he produces something worthwhile—and thus contributes to 


the happiness of his fellow men. 


Working hard and having a good time doing so, is an attitude 
toward life that can best be attained in an atmosphere of 
freedom. Whenever creative men are allowed to lose themselves 
in a job, progress results. Much of the progress in the free 
world can be traced to this philosophy of hard work with a 


smile. 


The attitude is no more readily apparent anywhere than in 
our own American Society of Tool Engineers. It was apparent 
among the Society’s founding fathers, when they chartered the 


movement in Detroit 27 years ago. 


It was apparent most recently in Ogden, in Bradford-Olean 
and in St. Petersburg, where a group of tool engineers, dedi- 
cated to the end that there is no method in the manufacturing 
world that cannot be improved, will unite and request a charter 
for the fixed and steady purpose of improving the companies 


they represent and themselves. 


For all who take part in the joys of accomplishment, the 
gestation period and birth of a new chapter is most wholesome 
and refreshing. It is especially invigorating because we know 


that—as long as men are free—it will happen again! 


A ligue Lor; 


PRESIDENT 
American Society of Tool Engineers 





How to increase productivity with... 





Multicycle Hobbing 


Automatic cycling plus the oppor- 
tunity to greatly reduce approach 
time in many cases makes the Multi- 
cycle version of the Barber-Colman 
No. 16-16 Hobbing Machine a high- 
production machine, and yet it is 
extremely versatile. 


Reduce approach time 


The new Multicycle machine offers 
three different automatic cycles (see 
sketch). Any of these can be selected 
simply by turning a switch. With 
the plunge-approach cycle for cut- 
ting helical gears and worms (or 
when using large, multiple-thread 
hobs), you can greatly reduce long 
approach time. With the push of a 
button, cam vertical feed and con- 
ventional horizontal feed cycle auto- 
matically. The hob starts cutting at 
full depth faster. Clamping and un- 
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clamping of the workslide is auto- 
matic. The operator just loads and 
unloads the work. 


Automatic machines can 
be versatile, too! 


To cut worm gears, turn the selector 
switch to “plunge,” disengage the 
feed change gears, turn the dial con- 
trol to proper cam speed, set the 
vertical stops, and push the start 
button. The workslide lowers rapidly 
to the cutting position. The work 
feeds slowly to full depth as it is 
being hobbed, and then dwells for 
the desired number of revolutions. 
When the hob stops, the workslide 
returns to starting position. 


Is there a Multicycle 
machine for you? 


You bet there is. These same features 
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Ry 


oo 
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Any one of these automatic cycles 
can be selected simply by turning o 
switch on the control panel. 


RAPID TRAVERSE 


* 


RAPID 
TRAVERSE 


RAPID 
TRAVERSE 








FEED 
SQUARE CYCLE — automatic version 
of the conventional hobbing cycle. 


4 RAPID 
TRAVERSE 
RAPID 
TRAVERSE PLUNGE 
FEED 


PLUNGE CYCLE — automatic vertical 
feed for cutting worm gears. 


RAPID TRAVERSE 


RAPID 
TRAVERSE 
RAPID 


TRAVERSE 





PLUNGE 
APPROACH 
FEED 


PLUNGE-APPROACH CYCLE — com- 
bination of “plunge” and “square. 


are available in the No. 6-10 ma- 
chine. Additional equipment, suchas 
differential gearing, accessory verti- 
cal feed cams, and even full auto- 
mation, will adapt this precision 
hobbing machine to almost any job. 
Send us prints of your gears. We’ll 
give you a complete report on the 
time saved by a Multicycle machine. 
Call your nearest Barber-Colman 
field office or the factory, WO 8-6833. 


Barber-Coitman Company 


BARBER 


COLMAN 





73 Loomis Street, Rockford, Illinois 


The Tool Engineer 


By Hans H. Maus 


Director, Fabrication and Assembly 
Army Ballistic Missile Agency 
Redstone Arsenal 

Huntsville, Ala. 


Creative tool engineering has solved 
many unusual problems in the assembly 
of modern missile airframes. Tooling 
for fabrication of major components 
and the airframe itself is described and 
illustrated by the author. 


Wins AND RELIABILITY considerations are 
paramount in missile development. These require 
the use of high-strength materials and welded 
joints of exceptionally high quality. If aluminum 
alloys are used, as is the case with the Jupiter 
intermediate range ballistic missile, many difficult 
production problems are encountered. 
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High-strength aluminum alloys are difficult to 
weld. The size of missile airframes and the thin- 
gage materials from which they are made pose 
additional problems, and the amount of welding 
required is considerable. Manual welding opera- 
tions are usually ruled out in missile airframe 
work. Machine welding eliminates the human 
element and gives the required consistency, reliabil- 
ity and economy. 

Jupiter missile airframes that are presently being 
turned out at the Chrysler Corp. Missile Div. and at 
the Army Ballistic Missile Agency are living up to 
the high standards specified. They are passing rigid 
radiographic inspections with low rejection rates— 
the result of process control and good tooling. 

Precision tooling and fixturing is mandatory, 
Fig. 1. The type of tooling employed is illustrated 
by a container structure for the Jupiter missile. 
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Fig. 2. Loading fixture with skin sheets clamped 


into position being aligned on longitudinal 
welding machine. 


The structure consists of a tank, divided by bulk- 
heads into two compartments, and a tail portion. 
Tanks are built from cylindrical segments that 
are joined by fusion welding. Welding is done 
on special automatic machines, using precision 
tooling. Cylindrical skin segments, for example, 
are made from two sheets of thin-gage aluminum 
alloy. A router setup is used to trim the sheets to 
exact length, thus insuring that tank diameters are 
accurate and consistent. Since the sheets are flexible, 





they need not be rolled to the cylindrical contour. 
They are wrapped around a cylindrical loading fix- 
ture for joining on a large longitudinal welding 
machine, Fig. 2. 

The loading fixture, with the two skin sheets 
clamped in position, is moved under the welding 
fixture to bring the joint in proper alignment with 
a back-up mandrel and clamping fingers. As the 
weld is being produced, the welding head, which 
is an integral part of the machine, travels on a 
track, Fig. 3. Controlled clamping pressure is 
maintained during the operation. After one joint 
has been welded, the clamping fingers are opened 
pneumatically, the cylinder is rotated 180 degrees 
and the opposite weld is made. 

Skin cylinders are stiffened by ring frames that 
are spot-welded into position. Either normal or 
roll-spot welding, Fig. 4, can be applied. Next, 
cylinders are trimmed to correct width and paral- 
lelism. This operation produces the precision fit 
required for final assembly of the tank. Trimming 
is accomplished on a fixture consisting of two 
stocks arranged on a support bed. The cylinder 
is suspended between the two stocks and can be 
rotated at any desired speed. Actual trimming is 
accomplished by two high-speed routers that can 
be adjusted to any specified width. 

Bulkheads are fabricated on a separate assembly 
line. They are built up from knuckle segments, 
welded to knuckle rings, to which spherical or 
conical sections are joined. All component parts 
are routed for precise fit on a special fixture. The 
circumferential joint between knuckle ring and 
conical or dished section is produced by automatic 
welding on a universal welding fixture, Fig. 5. 
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Fig. 3. Top view of longitudinal welding fixture. 


This fixture applies the same finger-clamping 
action as used on the longitudinal welding machine. 
Independent positioning action for knuckle ring 
and top part of the bulkhead are provided. The 
fixture can be tilted to any angle of inclination so 
that the joint will always be positioned normal 
to a vertical welding head. A variable-speed drive 
rotates the entire setup under the welding head. 
Before the finished bulkhead is removed from the 
fixture, a built-in, center positioned router, 
which travels around the base of the fixture, is 
used for final trimming. 

Next, the bulkhead is welded into a cylindrical 
section. Welding on a separate fixture permits 
proper positioning and clamping of the head inside 
the cylinder. The fixture is arranged on a welding 
positioner so that it can be rotated at a suitable 
inclination for welding. The tail section is an all- 
riveted structure that is built-up from ring frames, 
corrugated skin panels and thrust mounts. 

Final assembly of the entire missile airframe is 
accomplished on a large fixture, Fig. 1. First, 
cylindrical sections, bulkhead and bulkhead sections 
are assembled to form the dual tank compartment: 
then the tail section is joined to the tank compart- 
ment to complete the structure. 

The fixture consists of two stocks arranged on a 
large support bed. The headstock has a fixed 


location and is equipped with a variable-speed drive 


Fig. 4. Roll-spot welder used to join ring frames and 
cylinders. Machine control provides for travel of part 
and for spot indexing. 
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Fingers along seam provide uniform clamping pressure. 


so that the assembly can be rotated at proper 
welding speed; the tailstock is movable over the 
entire length of the fixture bed. 

A simple procedure is followed in assembling 
a tank structure from individual cylindrical sec- 
tions. One end section of the tank is positioned on 
the headstock and the section to be joined is posi- 
tioned on the tailstock. After the components are 
engaged, the weld is made. Next, the tailstock is 
loaded again and the joining operation is re- 
peated with a new section. In this way, the tank 
is assembled to full length. 

Travel of the tailstock on the fixture bed is 













Fig. 5. Bulkhead welding fixture. Loading and un- 
loading is accomplished with fixture in horizontal 
position. Fixture can be tilted as required for weld- 
ing. The fixture accommodates various conical and 
dished type bulkheads. 


Fig. 6. (right) Shoe arrangement on tailstock pro- 
vides for controlled clamping during welding. 





Fig. 7. (below) With shoes removed, expansion rods 
of tailstock can be collapsed and opened hydraulically 
to clear manhole on bulkhead. 





accomplished with a motor drive. A hydraulic 
chuck provides fast clamping action and correct 
alignment of the cylinder sections. A center-shaft- 
operated backup arrangement allows for expan- 
sion, by controlled pressure, of six backup shoes 
under the joint to be made, Fig. 6. These shoes, 
after being expanded, form an internal ring that 


connects the two sections to be welded. The as- 
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sembly can then be rotated as one unit while the 


weld is being made. 

When a bulkhead section is to be joined, the 
backup shoes are taken off and the six expansion 
rods are collapsed like an umbrella, Fig. 7, so that 
they will clear the bulkhead manhole. After the 
section has been slipped over the rods and clamped, 
the expansion rods are opened again and the 
shoes attached. The same procedure, in reverse, 
is used to remove the backup attachment from in- 
side a completed tank compartment. 

Welding equipment used for tank assembly is 
arranged centrally in back of the assembly fixture. 
A welding boom, on which the automatic welding 
head is suspended, travels on a separate track, 
running parallel to the fixture support bed. The 
boom can be positioned as required for the various 
joining operations. 

After the tank section is welded, the tank is 
joined to the tail structure, also on the final as- 
sembly fixture. The tank, still connected to the tail- 
stock, is pulled away from the front part of the 
fixture so that the tail can be inserted, then the 
tail section is mounted on the headstock and the 
two parts are engaged. Alignment is accomplished 
with the aid of a dual telescope installed on the fix- 
ture. Riveted joints that complete the structure 
are made after alignment. 

The type of work that has been discussed is 
typical of missile airframe fabrication. Missile re- 
liability is dependent, to a large degree, on pre- 
cision tooling. At the beginning of the Space Age, 
tool engineers have made major contributions to 
the advance of the art. These contributions will con- 


tinue as mankind probes further into space. 
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Ingenious Devices 
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Flush Pin Gage 


Flush pin gages find extensive use in rough production gaging where 
the time required to use an indicator or micrometer is not warranted. The 
method of construction shown increases sensitivity of flush pin gages and 
allows their use on parts with smaller tolerances than are ordinarily in 
the range of flush pin gages. 

The drawing shows a gage measuring the depth of a milled slot. A gaging 
pin rides in a reamed hole and is retained by a cap screw projecting part 
way into the undercut area of the pin. This pin pushes against a ball which 
bears against a cross pin. The center of the cross pin is tapered—in this 
case 18 deg 15 min. per side giving a multiplication of three to one. Pres- 
sure on the cross pin seats the gaging pin. 

If desired a double taper can be used on the cross pin. This permits one 
gage to check two dimensions provided they are close to each other. For 
two dimensions that are not close, a gage can be constructed with two 
gaging pins on opposite sides of the gage body. For multiplication of two 
to one, a taper of 26 deg 35 min. per side is used; for four-to-one multi- 
plication 14-deg 2 min. per side is used. 

Clint McLaughlin 
Rockaway Beach, N. Y. ¢ 
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fap Grinding Fixture 

Resharpening large-size taps which are beyond 
the collet capacity of some of the commercial tap 
grinding fixtures can be done easily on the fixture 
The 


centers on any standard tool and cutter grinding 


illustrated, fixture can be swung between 
machine. Cam relief is obtained on the tapered 
portion of the tap by the use of offset center holes 
the 
holes are aligned with each other but are offset 


from the 


at each end of fixture frame. These center 


the common center line of two work 


centers inside the fixture frame. 


The tap is positioned on its own center holes 


The face surface 


between the two fixture centers. 


OFFSET EXTENSION 
FOR RECESSES 


Caliper Attachments 


Usefulness of a vernier caliper can be 
increased by attachments on the jaws as 
illustrated. A clamp constructed of two 
blocks held together by two riveted side 
plates holds jaw extensions on the caliper. 
Any variety of extensions and offset meas- 
uring bars can be made up to require- 
ments. These bars are ground to a nominal 
0.200 or 0.700 


which is stamped on the bars. In use, the 


dimension such as inch 
dimension of the bar is substracted from 
the scale reading. 
Ernest Jones 
Bronx, N.Y. 


of one row of teeth is oriented to the peripheral 
surface of the grinding wheel and the micrometer 
adjustable spring tooth rest is brought up against 
the back of the tooth row. 
in position to index each row of teeth as the tap 


This tooth rest is then 


is rotated. 

The fixture frame is pivoted up and down on the 
grinding machine centers with the tap in contact 
against the peripheral surface of the grinding 
wheel. If the tap taper is longer than the width 
of the wheel it is necessary to reposition the table 
to complete the remainder of the tapered portion. 
Proper taper is produced by pivoting the top table 
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of the grinder. This is not usually critical and can 
be quickly set by eye. 

Orientation of the tap flute to the wheel face 
for the purpose of setting the tooth rest is not difli- 
cult. It is only necessary to be sure that cam in- 
crease of depth begins after the tap contacts the 
wheel. 

The two heads which contain the work centers 
are adjustable along the beam. It is usually neces- 
sary to adjust only one of them when changing 
tap lengths. A fine adjustment for center tightness 
is provided by the knurled nut on the left-hand 
head. This nut is threaded to the center and will 
move it outward for final adjustment. A lever han- 
dle with hand knob is attached to the beam to fa- 
cilitate the pivoting movement of the fixture. 

Detail of the end caps which contain the center 
holes upon which the fixture is seated on the ma- 
chine centers is shown. These two caps were drilled 
an equal amount off center, installed in the fixture 
and aligned so that their axis is parallel to the axis 
of the fixture centers. This position is then fixed 
by taper pinning the two caps to the heads. 

H. rs Gerber 


Member-at-Large 


July 1959 











Adjustable disk 


/ Drive f 









































ree ae 
ao, ome asd eee > | ae 
5 4 | om tan 
“4 an 
U 











Rejection blade 


Good parts Bad parts 

















-Space to suit maximum bow folerance of parts 
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Twin-Disk Flatness Gage 








Gaging small flat parts for bow by hand can be 
laborious and time consuming. 

The gage illustrated quickly sorts parts to a bow 
tolerance of approximately +-0.002 chordal height 
of the bow allowed and higher. The parts are fed 
by hand or automatically to one side of the center 
line of the two rotating disks as shown. If the parts 


rotation of the disks. The two disks are set to the 
maximum bow tolerance allowed in the parts. 

As the rejected parts are carried around, a blade 
rejects out-of-tolerance parts and discharges them 
into a box. The disk gage can be used for a wide 
range of part sizes by sliding one disk apart from 
the other to meet the required tolerance. Speed 


are within tolerance they drop straight down into 
a box; if they are bowed too much they stick be- 
tween the two disks and are carried around by the 


varies with the length of the parts. It is in the 
range from 10 to 200 rpm. 
J. F. Smith, Northern New Jersey Chapter 


Depth Micrometer 


A useful and inexpensive small-hole micro- 
meter can be made from a depth micrometer by 
grinding a conical angle of 58 deg 8 min on the 
spindle, as illustrated. 

In a triangle having two equal angles of 63 
deg 26 min and a vertex angle of 53 deg 8 min, 
the base line and a perpendicular line from the 
vertex angle to the base line are equal. There- 
fore, any movement of the spindle corresponds 
to a diameter reading. The conical angle must 
be ground carefully to insure maximum accuracy. 

Harold Sedlik 
New Britain, Conn, 
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Numerically controlled three-axis milling 
machine for automatically machining air- 
frame parts. The machine control unit is 
located at the far right. 


NUMERICAL 


d 0 U b eC S Many AIRCRAFT PARTS have complex contours that 
s * are generated by profile milling. Hundreds of hours 

of machining time are required for some parts. This 

4 roductivity machining time has been substantially reduced by 


using numerical control. 

Republic Aviation Corp., for example, is using a 
numerical control system developed by the Indus- 
Applying numerical control to aircraft trial Controls Section of Bendix Aviation Corp. The 

sine . . system controls a Kearney & Trecker three-axis mill- 
milling operations has increased ma- : : : wae 
ing machine during profile and contour milling op- 
erations on wing spar caps and fuselage formers. 

Numerical control permits savings of 73 percent 
in machining time in the fabrication of the fuselage 


ee ee former, as shown in the table. These savings were 


chine productivity and reduced tooling 
costs. Specific savings figures for sev- 


eral jobs have just been released. 
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Airframe part (right) 
positioned on the angle 
plate of the numerically 
controlled milling ma- 
chine. Simple clamps 
and locators are used to 
hold the workpiece dur- 
ing the operation. 


achieved despite the fact that special computer rou- 
tines were not available to automatically calculate 
three-dimensional contours. Once these computer 
routines are available, savings resulting from numer- 
ical control will further increase. In addition, nu- 
merical control provides greatly improved surface 
finish and closer tolerances, and eliminates operator 
error. Tooling costs are reduced since precision 
templates and patterns are not required. 

The data required to produce these airframe parts 
consists of dimensional data defining the part and 
information on cutter size, feed rates and sequence 
of cuts, spindle speed and related information. This 
information is first organized in written form for 
input to a computer. All of the information for the 
computer is arranged in proper sequence. A punched 
card is then prepared for each line of information 
on the manuscript. The final deck of coded punched 
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Airframe part machined on the numeri- 
cally controlled profile milling machine. 


Conventional vs Numerically 
Controlled Milling 


Machining Tooling 

Time (! Time 
Fuselage Spar Spar 
Former Cap Cap 








Conventional 
Milling 8.06 1500 27 


Numerically 
Controlled 
Milling 2.16 625 12 


Time 
Saving 
(percent) 73 58 





cards has the same information as the manuscript. 

After machine verification of the data, the cards 
are fed back into an IBM computer that interprets 
the data provided by the cards, calculates cutter cen- 
ter offset and translates the decimal input informa- 
tion into binary coded form. The interpolation func- 
tion performed by the computer establishes the 
required spacing of intermediate points on curved 
sections in accordance with the tolerance specified. 
This information is punched on control cards by the 
computer which are then fed into a card-to-tape con- 


verter to make a punched plastic control tape. 
Once the control tape is mounted on the photo- 

electric reader in the machine control unit, the unit 

automatically reads the information from the con- 


trol tape. Using this data, the servo system controls 
the milling machine to generate all of the machining 
motions required to finish the workpiece. 


The Tool Engineer 





By Frank W. Hale 


Engineer 
Pratt & Whitney Co., Ine. 
West Hartford, Conn. 


Equipped with spark-gap sensing ele- 
ments, a new vertical profile milling 
machine is capable of tracing at speeds 
up to 80 ipm. Operation is completely 
automatic. Production applications and 
design features are explained. 


Gcsesen PRODUCTION EFFICIENCY is the goal of all 
tool engineers. It is often assumed that this im- 
proved efficiency can be realized by using better 
(and usually more expensive) cutting tool materials. 
In the case of milling operations where the tool mo- 
tion is always parallel to one of the machine slides, 
this approach is usually correct. The motion of the 
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workpiece with respect to the tool can ordinarily 
be arranged to suit the selected surface cutting 
speed, thus providing a proper chip load and a 
faster, less expensive cut. 

In tracer-controlled operation, however, the limita- 
tions of conventional servos (where slide velocity is 
controlled by tracer deflection) sometimes preclude 
a choice of feeds along the cutting periphery. A tool 
substitution permitting faster surface cutting speeds 
may not result in reduced over-all cutting times; 
rather, a reduction in chip load will result. As- 
suming that the previous chip load was correct, 
the reduced chip load may even shorten tool life. 


Tracer Milling: Thus the high-speed automatic 
machining of intricate shapes has created new drive 
and control problems for machine tool designers. 
With the demand for faster production, constant 





Fig. 1. Continuous tracer-controlled milling cut is 
made at 70 ipm in the Magnespark vertical profiler. 
Milling feed is constant along periphery of the cut. 


and high— peripheral cutting speeds are a necessity. 

A new tracing system employing an electronic 
closed-loop servo is designed to permit constant 
cutting speeds. Its advantages can best be illustrated 
by an example. 

Tracer control is most often used for milling 
nonregular forms. There are, however, many work- 
pieces requiring a series of intersecting or con- 
necting straight-line and circular cuts. While such 
cuts can be readily made with standard machine 
tools, they can be generated more economically 
under tracer control, which makes it possible to 
eliminate a number of setups and to make a continu- 
ous cut. The tracer control must, of course, meet ac- 
curacy requirements. 

A milling requirement of this type is illustrated 
by the operation on a white fiber insulation section, 
Fig. 1. The material is easily cut with high-speed 
steel tools and should be cut at high speeds. A 
suitable chip load is 0.005 inch per tooth per revolu- 
tion, so fast feeds are required. Conventional tracer 
controls could not meet feed and speed requirements 
and hold the required finish and tolerances. 

With the new tracing system, applied to a verti- 
cal mill, maximum velocity can be obtained at 
minimum deflection. The material was cut at a 
70 ipm constant feed throughout the intricate, 12- 


inch contour. Despite the speed of operation, an 


Fig. 2. Vertical profiler in operation. Tracer unit is 
to right, by operator’s hand. Machine table moves in 
and out; head moves left and right. 


extremely smooth contour was produced, proper 
chip load was maintained and tolerances were 
held within +0.0015 inch. A view of the machine 
is shown in Fig. 2. 

Cavities in twelve aluminum plates, Fig. 3, were 
also produced on the new machine. All cavities were 
required to have identical contours, within 0.001 
inch, total indicator reading. Radius of curvature 
in the small indentations was only 1/16 inch and 
the necessarily small 3/32-inch finishing cutter was 
of tungsten carbide to insure stiffness. The rough- 
ing cutter was a two-fluted, high-speed steel end 
mill, 5/16 inch in diameter. This cutter was used 
in conjunction with a 3/32-inch stylus so that 0.032 
inch of stock was left for finishing. A bushing with 
0.010-inch wall thickness was slipped over the 3/32- 
inch finish stylus when making a semifinish pass, 
providing a 0.010-inch envelope for finishing. 

The plates were located on the milling fixture 
by dowels. All roughing operations were completed 
before changing the cutter and stylus for semifinish- 
ing. Similarly, all cavities were semifinished before 
the finishing passes were made. 

Although accuracy, not speed, was the objective, 
each of the cuts was made in less than 134 minutes. 
The distance around the periphery of the individual 
cavities was 12 inches. No appreciable runout in 
the styli or end mills was permitted. The twelve 
cavities were milled to an accuracy within 0.0008 
inch, total indicator reading. 
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Speed of operation of the machine is illustrated 
by the milling of a continuous wave path in a 
simulated microwave guide block, Fig. 4. The path 
was roughed with a 5/16-inch high-speed steel end 
mill, with a diameter smaller than the path width. 
Cutting time was less than one minute. Finish cut- 
ting, one side at a time, was accomplished by climb 
milling a 70-inch path within two minutes. 


Machine Design: At the time when the new 
machine was conceived, the chief design problem 
was attaining high speeds and exceptional accuracy. 
Some of the detailed considerations were: 


1. Maximum velocity was to be attained with minimum 
deflection. It should not be necessary to deflect the 
stylus any appreciable amount to produce servo 
signals from a thin steel template. 

2. No mechanical motions should be required in the 
process of producing, amplifying and utilizing the 
servo signal to motivate machine elements. 

3. The design should provide ability for climb milling; 
thus the servo drive to the machine slides should not 
permit any degree of backlash and should hold 


reversal errors to extremely small amounts. 


The reason for eliminating mechanical motions, 


such as the movement of hydraulic drives and 


Fig. 4. (right) Track being milled in alumi- 
num plate. The 35-inch length was roughed 
out in less than one minute, finished in less 
than two minutes. 


Fig. 3. Profile-milled cavity in aluminum workpiece 
(bottom) was reproduced from steel template (top). 
Cutters and tracer styli for roughing and finishing 
are shown to left and right. 
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electrical relay energization, is that these motions 
result in appreciable, finite time delays. They also 
produce errors of position that cannot be com- 
pletely compensated for by the conventional practice 
of using a stylus larger than the cutter. 

The most practical approach in designing such 
a machine appeared to be utilization of a spark- 
gap noncontacting tracer. This type of tracer had 
been successfully applied previously to an airfoil 
milling machine (THE Too. ENGINEER, June, 1954, 
p. 46) and to a template and cam machine (THE 
Toot ENGINEER, December, 1955, p. 82). 

The completed vertical profiling machine can mill 
any shape of path within the confines of a single 
plane. Servo action is exceptionally fast and “tight.” 
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Stylus . Template 


Automatic steering is made possible by the magnetic 
attraction of the steel stylus to a steel template, 
with variable-speed rotation of the stylus. This 
system provides a full range of absolutely constant 
speeds, with more pounds of chips removed be- 
tween cutter sharpenings. Acceleration and deceler- 
ation between minimum feed motion (zero feed) 
and maximum feed (80 ipm) is extremely fast. Ex- 
cessive overtravel is prevented by provisions to over- 
come the inertia of moving members. 

Design of the table actuating mechanism is un- 
usual. A system of two servo actuators (one for 
each rectilinear slide motion) is provided. Each 
actuator comprises two electromagnetic clutches, 
turning in opposite directions. Each clutch has a 
separate pinion drive that actuates a rack attached 
to the moving slide. Both clutches are always en- 
ergized, providing torque in their respective direc- 
tions to drive the slide. Neither clutch is ever 
energized to the point of not slipping or de-energized 
tu the point of not driving. 

rhe current in a clutch coil determines the force 
applied by the clutch to the slide. When currents in 
opposite clutches are equal, the net force is zero. 
When currents are not equal, the net force is pro- 
portioned to the difference in current and the direc- 
tion of force is determined by the coil that has the 


greater current. In contrast. conventional hydrau- 
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SPINDLE HEAD CONTROL 


Fig. 5. Block diagram for vertical profiler. Tracer is 
a vertical pendulum, free to swing in any direction. 
Tracer spindle position is measured as a function of 
spark length. 


lic actuators or armature-controlled d-c motor drives 
respond to a change in contrast signal by attaining a 
velocity, rather than a force proportional to the 
signal strength. 

The force required to move a machine slide is only 
slightly greater at high speed than at low speed. 
Therefore the friction clutch actuator is capable of 
driving the slide through a wide range of speeds 
with much less variation in input signal (and stylus 
deflection) than any type of velocity-responsive 
hydraulic or d-c motor actuated system. 


Electronic Operation: A simplified block dia- 
gram of the electronic circuits is shown in Fig. 5. 
The rotatable tracer spindle hangs on a ball pivot 
in the tracer head so it is free to swing in any 
direction. A slight swing carries it toward or away 
from two electrodes. Each electrode is at a high 
voltage with respect to the tracer spindle so there is 
a spark between it and the spindle. The electrodes 
are positioned and adjusted so that they measure 
tracer spindle position as a function of spark length. 
in coordinates parallel to the respective motions. 

A coil surrounding the lower end of the tracer 
spindle induces magnetism into the tracer stylus, 
causing it to swing toward, and cling to, a steel 
template. The system is motivated by rotating the 


tracer, which rolls along the template edge and 
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Spindle head slide 


Table drive rock 


Tracer spindle 


Ball pivot 
Spindle drive rack 


Tracer head Spindle electrode 


Table electrode 


Drive 
clutches 


Work table 


Fig. 6. Machine schematic diagram. Motion in the 
four cardinal directions is provided by in-and-out- 


swings the tracer spindle in the same direction. 

The position of the lower end of the tracer 
(stylus position) is the position where the tracer 
should be; the position of the ball pivot represents 
where the tracer is. Any difference between the two 
positions is position error and it is measured elec- 
trically by the lengths of the two sparks. At zero 


error, the ball centér is exactly over the center of 
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motion of table under cutter and tracer, and left-and- 
right motion of spindle and tracer slide. 


the stylus and the spark-gap voltages are at a pre- 
determined value, chosen to represent zero error. An 
error of less than 0.0002 inch is sufficient to initiate 
and accomplish corrective machine slide motions. 

Positional error is resolved into two perpendicular 
components representing the position errors of the 
table (in and out) and the head (right and left) 


motions. Two voltages, proportional to the respec- 





tive errors, constitute the output signal of the tracer. 

Referring again to Fig. 5, the electronic unit 
contains two identical circuits, one for controlling 
the table and one for the spindle head slide. In 
each circuit, the error signa! is modified to represent 
position error and also the rate at which the error 
is changing. After phase inversion, the direct and 
inverted phases are used to control the two output 
channels of each circuit. In one channel the cur- 
rent varies directly with the modified signal and in 
the other channel the current varies inversely with 
the modified signal. 

The servo actuators, one for table motion and one 
for spindle head motion, drive the two slides with a 
force proportional to the output of the correspond- 
ing electronic circuits. Direction of the force on 
each slide depends on the relative magnitudes of 
current in the two output channels. It becomes zero 
when the currents are equal. 

In this manner, each servo actuator continuously 
drives the slide to which it is connected in a direction 
which will reduce the corresponding component of 
error as sensed by the tracer head. Further, because 
of the rate-of-change function of the control circuit, 
errors are anticipated before they occur and the 
servos act to prevent their increase. 

A case where a position error of the table of 
0.0005 inch is encountered illustrates the opera- 
tion of the rate-of-change function. Normally, the 
error would be corrected rapidly. Without the rate- 
of-change modification, the actuator would apply 
a corrective force that would increase with decreas- 
ing error, becoming zero at zero error. At that 
instant, however, the table would be moving fast, 
and, because of inertia, it would continue to move 
and develop an error in the opposite direction. 
Oscillation for an indefinite period would result. 

Since the actuator is designed to respond to both 
the error and the rate of change of error, the action 
is quite different. A corrective force is applied to 
the table. As the error decreases, the force will drop 
to zero and actually reverse before the error reaches 
zero. The system will have corrected the error, but, 
as it does so, it will have anticipated and prevented 
the formation of a subsequent opposite error. Thus 
the machine does not “hunt.” This stabilizing fea- 
ture permits the machine to be operated at high 
feed rates with excellent response and accuracy. 


Servo Actuators: In the case of both the table 
motion and the head motion actuators, two mag- 
netic friction clutches are driven at constant (but 
adjustable) speed by a d-c motor. Driving elements 
of the clutches rotate in opposite directions and their 
driven elements simultaneously apply forces of 
controlled magnitude (and in opposite directions) to 
the machine slide, through separate pinions, to a 
common rack. Torque of the driven disk of a 
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clutch is proportional to the current supplied to it 
by the electronic control. 

At zero error, the currents in the pair of clutches 
are equal, torques are equal and opposing forces on 
the rack are equal; hence the slide remains motion- 
less. Any signal error results in unequal currents 
and the slide moves. Since the currents are never 
allowed to drop to zero, backlash is always taken 
up. A machine schematic diagram, Fig. 6, illus- 
trates the various electromechanical connections in- 
volved in the resolution of tracer errors. 


Feeds and Speeds: Tracer control servo limita- 
tions have hitherto placed severe restrictions on the 
choice of feeds and speeds. With the new machine, 
selection maximum speeds can be profitable and the 
study of “ideal” cutting rates and best chip loads 
is worthwhile. 

After selecting a suitable cutting rate in feet 
per minute, end-mill revolutions per minute can be 
calculated by dividing surface feet per minute by 
0.2618 times the end-mill diameter. A recommended 
chip load per tooth revolution is then selected. This 
chip load should be high enough to “keep the mill 
busy.” Chip load, multiplied by revolutions per 
minute and the number of teeth in the mill, will 
provide the “ideal” feed in inches per minute. 

Even on a small stock-removal job such as the 
“button-hole punch” shown in Fig. 7, such a proce- 
dure bears fruit. A cutting rate of 300 fpm was 
selected, based on the material. The 14-inch end 
mill, which had a slight taper, was revolved at 2380 
rpm to obtain the desired cutting rate. Choosing a 
chip load of 0.001 inch, multiplying this by the five 
teeth in the end mill and by 2380 rpm, a feed rate 
of 20 ipm was used. The punch was less than 134 
inch long so the complete periphery was milled in 
approximately six seconds. This illustrates the pro- 
ductivity of modern high-speed profile milling. 
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“He's been waiting for months, poor fel- 
low, for some trouble to develop so he can 
push the off button.” 


The Tool Engineer 





FLATNESS 


ronics 


ene THE FLATNESS of machine ways, sur- 
face plates and small areas such as micrometer 
caliper anvils is mandatory for close tolerance pro- 
duction. Many sophisticated devices have been de- 
veloped to detect variations of a few millionths of 
an inch on critical workpiece measurements. 
Currently, optical flats and parallels, and the 
a autocollimator are used to determine surface flat- 
VET VOTE . 
ness. Flats and parallels are most widely used for 
: ‘ checkin l ces, whi collimators ar 
Development of an electronic straight- me rs rane » while ji ad 
. useful when checking larger surfaces, 
edge permits fast and accurate measure- a ee einer #9 . 
ER There are some conditions, however, when the 
ments of flatness under shop conditions. : . 
Desi ential “mar surface of a workpiece must be checked rapidly and 
esign principles and applications are ; oad 
: the only requirement is determination of the over-all 
described by the author. , 
flatness or curvature for a prescribed length. An 
SHEEN a ste - example is a scraped surface that has been tested 
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Fig. 2. Deflection of a bar due to its own 


and corrected for bearing points. The only other 
possible errors are those resulting from any slight 
curvature extending over the entire surface. Check- 
ing this curvature rapidly has always been a prob- 
lem. Optical flats are not suitable because of their 
small size; autocollimation and similar methods are 
usually too time consuming. 

To fulfill the need for a fast checking method, 
an electronic straightedge Fig. 1, was developed to 
measure flatness within 0.000025 inch over 120-inch 
length. Elements of the straightedge are a cast- 
iron bar, usually 24 or more inches long, and four 
SR-4 resistance strain gages. A standard resistance 
capacitance circuit is used to amplify the minute 
electrical output from the strain gages. 

The phenomenon of a bar deflecting from its 
own weight, Fig. 2, was utilized as the basis of the 
design. Deflection in a bar supported at its ends, d, 
is maximum at the center and can be determined 
by the formula: 


és ot ( 5 w(l)* 
384 El ) 
distributed load, lb per unit length; 


1 = length, inch; E modulus of elasticity, psi; 
and | = moment of inertia; inch*. The stress, S. 


where u 


at this center position is also maximum, because 
the bending moment, M, is maximum, and is de- 


scribed by: 
s= (*°)=(4) 


where //c = Z is the section modulus of the beam. 

Deflection of a bar is usually so small when 
checking a scraped surface that amplification of 
the measured distance between the center portion 
and the ends must be made to obtain usable data. 
For this measurement, the electronic amplifier is 
used to amplify and compare the signal output 
from the strain gages, which are connected in a 
Wheatstone bridge, mounted on the checking bar 
with a reference signal by means of a built-in dis- 
criminator circuit. 
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weight when supported on both ends. 


When the electronic straightedge is placed on a 
surface to be checked for flatness, it will conform 
to the surface and indicate concavity or convexity. 
For example, assume the bar deflects 0.001 inch due 
to its own weight when supported on its ends. When 
placed on a surface which is concave by 0.001 inch 
or less, the bar will assume the same over-all curva- 
ture as the surface for the length of the bar. The 
strain gages bonded to the bottom of the bar will 
stretch while the upper gages will compress and 
will coincide with the stresses of the bar at these 
points. These gages, connected to the opposite arms 
of a Wheatstone bridge, will cause an unbalance in 
the bridge that is directly proportional to the stress 
and deflection. The output is amplified and the 
condition of the surface is indicated on the meter. 

In calibrating an electronic straightedge, it is 
placed on a nearly perfect flat surface and a null 
point is determined by alternately testing the lower 
and upper edge on this surface. The edges of the 
straightedge are scraped flat and parallel. Having 
obtained this null condition for a flat surface, the 
bar is then checked to determine the maximum 
sag or deflection. Knowing this measurement, the 
amplifier is adjusted so that each meter division 
corresponds to a specific increment of the total sag. 

Since all the relations of stress, strain, deflection 
and concavity or convexity are linear, it follows 
that the electronic straightedge is a linear reading 
device. It is useful for checking the flatness of 
surfaces within a prescribed range as determined 
by the maximum possible deflection of the bar. 
Calibration of surface plates for deviations from 
flatness is a practical application for this equip- 
ment. With accurate records, these measurements 
can be used to indicate the surface plate condition 
after use, for proper recalibration. 

The tool is used under normal shop conditions 
as shown in Fig. 1. Thus, the operator has a means 
of rapidly checking the contour of the surface plate 
which he is scraping. With a marking plate and the 
electronic straight edge, the mechanic can quickly 
tell the condition of the surface being finished. 
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PRODUCTION 


Table Positions Workpiece Within Fifty Millionths 


positioning table for heavy-duty production 

drilling and boring jobs is controlled by a 
punch tape. The new table, developed by the Amer- 
ican Tool Works Co., positions heavy workpieces 
anywhere within a 30 by 20 inch working area with 
high accuracy. It can repeat positions on either 
axis, X or Y, within + 0.000050 inch. 

Design of the table permits it to travel from one 
position to the next, moving simultaneously on both 
slides. Actuation is hydraulic, eliminating trans- 
versing screws or nuts and any backlash problems. 
balanced 
closed-circuit so that the table is held in position 
when the pistons are at rest. 


The hydraulic cylinders operate in a 


By using an endless punched tape, the machine 
is positioned for the next part as soon as one work- 
piece is complete. Intermediate positions on the 
tape cannot be lost because the hole pattern remains 
in proper relationship for the entire life of the 
control tape for each workpiece. 

The complete tape-control system is housed in 
a pressurized cabinet designed to keep out shop dust 
and dirt. The operator’s control panel is mounted 
on a separate stand so that it can be moved about 


for maximum convenience during the operation. 


view of the tape-con- 
trolled positioning table 
installed on a radial drill. 
Outboard arm housing of 
radial drill provides ri- 
gidity for accurate hole 
spacing work. - 
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DRILLING AND BORING five holes having plug gage fit in 
steel jig plates. The spacing tolerance of 0.0003 inch is 
maintained by the tape control positioning table and 
radial drill setup. Operation time on these parts is 55 
minutes per piece, or about 70 percent savings in time 
over a previous method. 














Continuous Casting and Rolling of Aluminum 


Carns casting and rolling process produces 
A aluminum strip in a machine developed by 
Lobeck Casting Processes Inc. In a representative 
installation, 4 by 8 inch type 3003 aluminum alloy 
strip is produced in 1300 lb coils at a continuous 
rate of about four tons per hour. 






















The casting line is fed by a combination of melt- 
ing and holding furnaces charged with scrap and 
ingot metal. The heart of the machine is a five-foot 
diameter wheel with a trough-shaped groove along 
its circumference. The depth and width of the groove 
determines the size of the slab to be cast. The groove 
is closed for casting purposes by an endless steel belt 
running along part of the casting wheel circumfer- 
ence and over three guide sheaves. The casting 
wheel and the belt require water cooling to solidify 
the liquid metal into a continuous slab during its 
travel along the wheel circumference. 

Upon solidification, the slab leaves the wheel and 
feeds continuously into the adjacent two-high hot- 
rolling mill. The resulting hot-rolled strip passes 
through a water cooling unit before entering the 
two-high cold-rolling mill, which provides a further 
heavy reduction. Thickness of the cold-finished strip 
is measured by a “flying mike.” 

Double coilers equipped with collapsible drums 
assure continuous operation of the line. One coiler 
winds a strip while the other is being unloaded. 


GROOVED CASTING WHEEL with endless 
steel belt producing continuous alu- 
minum alloy slab. 


mene as eS 
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SCHEMATIC DIAGRAM of the continuous casting installation for aluminum alloy strip. 
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New Process Improves Gear Finishes 


| hanes control of surface finish, profile and 
lead on gears having twelve or less teeth has 
been achieved by a gear shaving process developed 
by National Broach & Machine Co. A precision 
rotary cutter in the form of an internal helical 
gear is used during the operation. This arrangement 
provides increased surface contact between the cut- 
ter and work gear profiles due to the enveloping 
action of the cutter. 

Application of this new process requires a 
special drive arrangement on the shaving machine. 
On conventional rotary gear shaving machines, the 
cutter drives the work and the two external gears 
are meshed in a crossed axis relationship. For the 
new process, utilizing an internal helical gear type 
cutter, the work gear drives the cutter. The cutter 
centerline is set in accurate crossed axes relationship 
with the work gear centerline by a vernier on its 
mounting head. The work gear, which can be 
supported at each end for the shaving operation, is 
driven by a gearmotor mounted on a platform in- 
tegral with the headstock casting of the machine as 
shown in the illustration. 





Detector Prevents Damage 


i vee detector eliminates sep- 

arate probe and inspection 
heads and stations, prevents re- 
processing of parts and signals 
the control panel to shut down 
the machine when a tool breaks. 
The device, developed by The 
Cross Co., is an electronic mech- 
anism that “senses” the presence 
or absence of a tool—or even a 
part of a tool in cases where a 
small piece of a drill breaks off 
and remains in the workpiece. It 
is mounted on bushing plates be- 
hind the regular drill bushing 
hole. Tool detection occurs as 
the drill or tap passes through 
the electro-magnetic detector be- 
fore and after machining. The 
tool completes a circuit that con- 


trols the feed on the drill head. 
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Self-Locking Screws Reduce Tool Maintanance 


“hock and vibration can adversely affect the per- 
\” formance of fasteners on tool and die applica- 
tions. To assure that fasteners remain tight, addi- 
tions of locknuts and socket cap screws with drilled 
heads are helpful. However, specially prepared sur- 
faces are necessary for these fastening devices. 

Insertion of a compressible nylon pellet in a small 
recess in the threaded section obviates locknuts and 
increases the holding power of the fastener. The 
pellet compresses as the screw is inserted in the 


tapped hole or nut and forces mating threads togeth- 





er for positive gripping in screws manufactured by 
Standard Pressed Steel Co. 


INSTALLING self-locking cap screws into 
the gib plates of a 1000 ton press. 
Press formerly required weekly retight- 
ening of fasteners due to shock and 
vibration during blanking and piercing 
runs. Current retightening schedule is 
based on a five month interval. 


SELF LOCKING SCREWS being installed in a stripper plate without need for spot facing on the surface of the re- 
of a die. Holes for these screws are drilled and tapped tainer plate for this application. 
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Use of catalysts and mixing operations 
are unnecessary with a new epoxy metal- 
to-metal bonding agent. Low-cost as- 
sembly and improved part quality are 
two benefits realized in production. 


Ir}uenernnnyeeeevaeneenny iit 


peeve METAL PARTS such as small pinion 
gears to rotor shafts by adhesive bonding has 
several advantages over conventional methods of 
metal joining. Adhesives do not require the high 
heat necessary for welding or brazing operations, 
which may distort the part or effect a change in 
the material hardness imparted by previous heat 
treatment. In many instances, adhesive bonding 
permits redesign of the part to eliminate additional 
assembly or production operations. Adhesives also 
make it possible to join dissimilar metals with a 
minimum of bimetallic corrosion. 
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Fig. 1. Adhesive is applied to pinion gear through hole 
in container. Adhesive is Minnesota Mining EC-1386. 
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s assembly 
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Fig. 2. Pinion gear and rotor shaft as- 
assembly for precision gear train. 


Shaft 
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Fig. 3. Pinion gear is assembled to adhesive-coated 
rotor shaft by means of a foot press. 


The Haydon Div., General Time Corp., has re- 
alized these advantages in assembling timing gears 
by adhesive-bonding small pinion gears, Fig. 1, to 
rotor shafts. These timing gear assemblies, Fig. 2, 
are used in synchronous timing motors that require 
small, high-precision gear trains. The gears are 
accurately machined and heat treated. 

The previous joining method consisted of brazing 
the pinion gears to the rotor shaft. Due to the high 
temperatures involved in brazing, metal hardness 
was affected and the gear configuration was dis- 
torted in many instances. In addition, brazing was 
a time-consuming process. 

A one-part high-strength adhesive with an epoxy 
resin base was selected for this application. The 
adhesive bonding method has provided savings 


amounting to $56.37 per thousand assemblies. With 
adhesive bonding, rejects were reduced, a part 
design modification to eliminate secondary opera- 
tions was achieved and the necessity for 100 per- 
cent inspection for shaft distortion was eliminated. 
No adhesive bond failures of the timing gears oc- 
curred during laboratory life testing at high and 
low temperatures and at high humidity conditions. 

One-part epoxy adhesive has greater flexibility 
than most other epoxy resin type adhesives and 
provides high-strength bonds, high bending strength 
and high resistance to cracking or shattering under 
shock or bend loads. This adhesive provides ex- 
ceptionally high shear strengths without the neces- 
sity of adding an accelerator or catalyst. Average 
shear strengths are in the range of 4670 psi at room 
temperature and 4630 psi at 180 F. 

Since this liquid adhesive is nonvolatile, it has 
unlimited working life. With two-part epoxy resin 
adhesives, on the other hand, short working life and 
the possibility of human error in mixing operations 
can cause difficulties. 

Because the adhesive is a syrupy liquid and has 
a high viscosity in the uncured state, application 
of the adhesive to the shaft is a simple operation. 
The rotor shaft is first dipped in adhesive through 
a control hole in a special adhesive applicator. 
This permits the application of the correct amount 
of adhesive to the shaft. The pinion gear is then 
pressed in place on the adhesive-coated rotor shaft 
by means of a foot press, Fig. 3. 

Next, the assembly is mounted on drying racks 
that hold a large number of gear and shaft as- 
semblies. The assemblies are then cured for one 
hour in an oven at a temperature of 350 F. The 
resulting bond, after curing, yields shear strengths 
in excess of 4500 psi. After the adhesive bonding 
operation has been completed, the gear and shaft 
are assembled through the timing motor bearings 
into the rotor cage by a hand arbor press. 





Research Identifies Metallic Elements in Alloys 


A RESEARCH PROGRAM on separation and analysis 
of a specific group of elements is taking the attention 
of scientists at the National Bureau of Standards. 
The elements giving concern are titanium, zirconi- 


um, tungsten, molybdenum, niobium and tantalum. 
These elements are added in moderate amounts to 
improve specific physical properties of heat resistant 
alloys used in rockets and jet engines. Because of 
the complex composition of the high-temperature 
materials, spectrographic and X-ray methods are 
used to control their quality in production. 

To accomplish the check, hydrofluoric acid is 
added to the alloy so that this group of metals will 
form fluoride complexes. The solution then is 


64 


placed on an anion-exchange column and the metals 
are separated by passing appropriate media through 
the resin column. Finally, two reagents—boric acid 
and cupferron—are added to each eluate or separa- 
tion. With cupferron, the metals form insoluble 
complexes from which the particular metallic ele- 
ment can be determined readily. Boric acid, how- 
ever, does not react with cupferron at all, but forms 
a stable complex with the fluoride. 

With this basic procedure, not only have the addi- 
tive metals been determined in various high-temper- 
ature steels, but niobium and tantalum, which 
formerly were difficult to separate quantitatively, 


have been determined in titanium-base alloys. 
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By Robert E. McKee 
The R. K. LeBlond Machine Tool Co. 


Cincinnati, Ohio 


| _— that occur in machining operations are 
often neglected by designers and users of tools. 


These tools include not only cutting tools, but ma- 
chines, jigs, fixtures and accessories used in con- 
nection with the separation of materials in manufac- 
turing. Machining forces can affect power require- 
ments, tool deflections, dimensional stability, sur- 
face finishes, vibration and chucking or workhold- 
ing mechanisms on all types of machines, regardless 
of the nature of the machining operation. 

For a given amount of energy input in a machine 
tool and specified conditions of operation, the loads 
must be absorbed by the machine components, cut- 
ting tools, and workpieces. Loads are also absorbed 
by the deformation of chips as they are separated 
from the workpiece and move across the face of the 
tool. With the trend toward greater power in ma- 
chine tools, reactions of gear mechanisms, bearings, 
components, and controls to machining forces must 
be carefully evaluated by designers to provide serv- 
ice factors that are consistent with production re- 
quirements. 

Three components of force—cutting, feeding, and 
radial—are involved in turning, Fig. 1. Cutting 
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force is analogous to tangential force and, except 
for very slight errors in effects of velocity, can be 
analyzed at the midpoint of the cutting edge in con- 
tact with the workpiece. Actually the force is dis- 
tributed over the entire length of cutting edge con- 
tact. A component normal to the cutting edge can 
be resolved into feeding and radial components. 
Cutting horsepower (the energy required for rota- 
tion of the tool or workpiece) represents the major 
part of the energy requirement. Feeding velocities 
of cutting tools or workpieces as applied to various 
types of machine tools are low. Even though there 
are occasions when measurements of feeding force 
in pounds approximate that of cutting force, feeding 
velocities for turning, milling, planing, and drilling 
operations are very low. 

The forces indicated in Fig. 1 can react with 
axial, tangential and radial load on the workpiece. 
Coupling reactions must be resolved in determining 
bearing and gear loads, loads on centers or other 
workholding devices, and toolholding arrangements. 


Milling Forces: Forces that react to a milling 
cutter in taking a given depth of cut in the work- 
piece are shown in Fig. 2. Size of the cutter, num- 
ber of teeth and depth of cut define a given arc of 
contact 6. A maximum chip load can be assumed 
at the time the cutting tooth begins its exit from 
the workpiece. Positions of the other teeth in con- 
tact for maximum load condition can be established 
and tangential (cutting) forces determined at each 
tooth position in the maximum load condition. 

With a value of normal force related to the tan- 
gential or cutting force at each tooth, resultant 
forces can be established with a given magnitude 
and direction. An analysis of these forces results in 
determination of the horizontal and vertical com- 
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Rotation 
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Radial force 














Fig. 1. There are three components of force acting on 
a turning tool: radial, feeding and cutting forces. 


ponents, as shown at the right in Fig. 2. Thickness 
of chip is a function of the feed rate times sin 6. 
The resolution of these forces can be important in 
the design of fixtures and clamping mechanisms for 
restraining motion of the workpiece caused by the 
loads applied by the cutting tool. It may be more 
economical to make such determinations than to 
make extra-heavy fixtures to “play it safe.” Force 
determinations provide a reference to actual load 
requirements and reactions to tools or workpieces. 


Drilling Forces: Calculations of forces involved 
in drilling operations, Fig. 3, can be accomplished 
in a manner similar to that for milling. If the point 
of the drill forms a 120 deg angle, the force compo- 
nents diagram is a 30-60-90 triangle. Rotation of 


the cutting tool or workpiece consumes the major 
part of the power expended in drilling, with only a 
small amount required for feed. This relationship 
of forces indicates the similarity of analysis between 
drills and other cutting tools. It is assumed that the 
force is applied at the midpoint of the cutting edge. 
The normal component can be resolved into thrust 
load and torque. In the case of 120 deg drill, thrust 
is equal to the normal force times the cosine of 30 
deg. Torque is determined as force applied at a 
given distance from the center of rotation. Thrust 
load is determined from the cutting force, either 
from actual data or on the assumption that the 
normal force will be 40 to 50 percent of the cutting 
force for any setup. 

Because of the inefficient chisel edge angle on the 
cutting tool, it is assumed the force is doubled and a 
corresponding allowance is made. This provides the 
actual thrust (in pounds) that will be encountered 
from a given size of drill operating under given con- 
ditions of cut. Special drill points eliminate some 
of the undesirable effects of the chisel edge on stand- 
ard tools. 

Unit horsepower is the amount of energy re- 
quired to remove metal at a given rate (cubic inches 
per minute) and values of this factor can be ob- 
tained from various sources, with the most complete 
compilation of such data in the Manual on Cutting 
of Metals published by the American Society of 
Mechanical Engineers. This unit-power factor takes 
into consideration the process, type and hardness of 
work material, tool application, and conditions of 
cut (speed, feed, and depth). 


Metal-Cutting Tests: One of the laboratory ma- 
chines used at LeBlond for metal-cutting analysis is 
a 16-inch heavy-duty lathe equipped with a variable 
speed drive to provide small variations in cutting 


Fig. 2. Forces on a milling cutter resolve vectorially into vertical and horizontal components. 
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speed. This machine is equipped with a special tor- 
sion-strain dynamometer, designed to retain the 
cutting edge of the tool on the neutral axis of the 
three force components. Values of load are indicated 
by sensing variation in torsion with SR-4 strain 
gages connected to a carrier amplifier for the pur- 
pose of meter indication or recording. Magnitude 
of the three components of force can be checked 
separately or simultaneously during the turning op- 
eration. This instrument was designed to withstand 
conditions of rough turning. 

The strain gages are placed at 45-deg angles, Fig. 
4, equally spaced on the torsion bars. They are con- 
nected electrically to provide minimum interaction 
between the components and to eliminate tempera- 
ture effects. An insulated cover plate encloses the 
unit to reduce the possibility of effects from heat, 
dirt and chips. 

The workpiece material used in analyzing cutting 
forces, AISI 4140 steel, is used extensively in lathe 
components such as spindles and gear blanks. This 
material was in four conditions: as received (187 
Bhn), 262 Bhn, 300 Bhn and 327 Bhn. Tests were 
run with two types of tool geometry: negative and 
positive rake. Carbide throwaway tools of the type 
applied in rough and finish machining operations 
were used. The tools were used as received from 
the supplier with no special preparations in order 
that the tests would be indicative of results that 
might be expected on a production basis. A wide 
chip breaker was used to reduce the possibility of 
increased forces as a function of chip breaker re- 
sistance. All cutting was done dry and with the 
scale removed by prior machining. Data obtained 
with the positive and negative rake tools for the vari- 
ous materials are shown in Figs. 5 and 6. These 
data are of particular interest when analyzing the 
differences in the effects of standard tooling and the 
possibilities of variation in the magnitude of force 
as a function of rake angle on the cutting tool. 

It has long been known that positive rake tools 
reduce the tendency toward chatter in the workpiece 
resulting from impact of the chip on the tool face. 
It has been assumed in the past that negative rake 
tools require excessive amounts of power. There 
are, however, only slight differences in cutting forces 
between the negative and positive rake tools in the 
“as received” material. When force is plotted versus 
depth of cut, a 1:1 linear relation results, whereas 
feed forces give curves with a higher slope and the 
radial component of force indicates a slope less than 
one in all cases. The greatest spread in performance 
seems to be in the feeding and the radial compo- 
nents of forces. Variation in feed rate produces the 
greatest spread in all four conditions of material. 
It is interesting to note that with the plot of cutting 
force versus feed rate, the feeding force increases 
very gradually with a change in feed rate up to that 
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equal to the nose radius on the tool. As the feed rate 
is increased up to an amount equal to the nose ra- 
dius (1/32 inch) on the tool—to assimilate more 
of a threading type of cutting action—the radial 
components of force increase rapidly. This can ac- 
centuate tendencies toward cyclic vibration. 

In all cases positive rake tools show consistently 
lower values for feeding and radial forces than nega- 


tive rake tools. The tests indicated a reduction in 


Ka 


Cutting 
Feeding rate force 











Total force Thrust 


Fig. 3. Drilling forces are torque and thrust. 


the three components of force with an increase in 
velocity from 100 to 500 fpm—a result that is not 
necessarily consistent with past data obtained with 
high-speed steel cutting tools having high rake an- 
gles. As shown in Fig. 5, at a cutting speed of 500 
fpm, using a negative rake carbide tool, cutting 
force is approximately 71 percent of that required 
at 100 fpm. Under the same conditions feeding 
force is reduced from 490 lb to 220 lb, or 45 percent 
of the value at the lower speed. The radial compo- 
nent is reduced by approximately 50 percent at the 
higher cutting speed. 

Relationships between cutting, feeding and radial 
components of force are also interesting. With the 
“as received” material, cut at 500 fpm with a nega- 
tive rake tool, the feeding force is 44 percent of the 
cutting force and the radial force is 29 percent of 
the cutting force. At 100 fpm these relationships 
change. Feed force is 70 percent of cutting force 
and radial force is 41 percent of cutting force. Data 
of this type can be used in approximating the rela- 
tions of the three components of force for purposes 
of design work. 

Additional data were obtained for material hav- 
ing a hardness of 262 Bhn, using ceramic tools, 
cutting at speeds from 800 to 2000 fpm. At these 
speeds, cutting forces were approximately 100 lb 
less than the values obtained with carbide tools at 
500 fpm. The data on feeding forces show a 100-lb 
reduction with ceramics in the high-speed range and 
indicate slightly lower values for feeding as com- 
pared to the radial components. These data indicate 
that all components of force are independent of 
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velocity in the high-speed range. This condition is 
important as cutting speed and power requirements 
are increased with the development of new cutting 
tool materials. 


Determining Machining Forces: Values for 
unit horsepower or horsepower per cubic inch of 
metal removed per minute may be determined di- 
rectly from the measurement of force at given cut- 
ting speeds, feeds, and depths of cut. Empirical 
unit power values (or those available from standard 
references) can be used with assumed conditions of 
cut to predetermine the magnitude of forces en- 
countered in jigs, fixtures, clamps or other tooling. 
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SECTION AA 


Fig. 4. Tension-strain dynamometer used in analysis 
of cutting forces during turning operations. 


Available data in a typical case might be: 

Material: medium-carbon steel 

Speed: 250 fpm 

Feed: 0.0156 ipr 

Depth of cut: 0.300 inch 

Horsepower to remove one cubic inch of metal per min- 

ute (with sharp tools): 1.0 
Rate of metal removal: 12 Vfd (where V =speed, fpm; 
f = feed, ipr; d = depth of cut, inch) 

Machine efficiency: 85 percent 
Horsepower (H) is calculated by the formula: 
H = h (12 Vfd), where h is the horsepower re- 
move one cubic inch of metal per minute. In this 
case, horsepower is (1.0) (12) (250) (0.0156) 
(300) or 14.04. Since efficiency is 85 percent, total 
horsepower required is 14.04/85, or 16.5. Cutting 
force is (14.01) (33,000) /250, or 1853 lb. Assum- 
ing that feeding force is one-half of the cutting 
force, this component is 926.5 lb. The radial com- 
ponent, assumed to be one-third of the cutting force, 
is 618 lb. Knowing that loads can increase 100 per- 
cent as tools become dull, the importance of good 
tool support and machines with adequate bearings 


Fig. 5. Tool forces versus depth of cut, feed rate and velocity. Negative-rake 
tools were used. The test was performed on a 16-inch heavy-duty engine lathe. 
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and other components becomes obvious. The as- 
sumed value of unit hersepower (1.0) used in the 
example is only approximate and should be cor- 
rected for the variables of material condition, cut- 
ting edge angle, rake angle, tool material and 
conditions of cut. 

A number of unit horsepower factors for various 
types of materials in various conditions of hardness 
have been established for high-speed steel tools with 
high rake angles. These factors are listed in the 
accompanying table. All values are for dry cutting, 
14-inch depth of cut and 1/64-inch feed per revolu- 
tion. They are not necessarily intended to compare 
with those shown for carbide inserts in the foot- 
note of the table. There is a distinct difference in 
the values of negative and positive rake on the car- 
bide tools as compared to the high-speed steel tool 
values. Soft, nonferrous materials are cut with much 
lower power than steels and cast irons. This is at- 
tributable to the lesser force required for separation 
of the material and/or using very high rake angles. 


Rake Angles: Families of curves have been es- 
tablished for all four conditions of material and 
individual rake angles. Data for negative rake 
angles is shown in Fig. 5; Fig. 6 covers positive 
rake angles. For negative-rake tools, cutting forces 
as a function of any of the three variables are simi- 
lar. Though the feeding and radial components 
show slightly greater variation, in general they ex- 
hibit the same trends. Data for negative-rake tools 
show only slight variations in cutting power with 
differences in material hardness. The ratios of cut- 
ting forces to feeding and radial components of 
force are similar for all four conditions of material. 

As shown in Fig. 6, there is a greater spread in 
force measurement with positive rake cutting tools. 
Lowest values of force are attained with thc 262 


Horsepower per Cubic Inch of Material 
Cut per Minute 





Material Tool Shape Hardness (Bhn) Horsepower 





Plain carbon steel 8,14,6,6,6,0 126 
1/16 179 
262 


Free-cutting steel 8,14,6,6,6,0 118 
1/16 


AISI 4140 steel* 8,14,6,6,6,0 
1/16 


Cast iron 8,1466.6,0 


1/16 


8,14,6,6,6 
15,0 


HOS HOSS 999 99O 
BES SSEN FSS KBE 


Leaded brass 


Unleaded brass 8,14,6,6,6 
15,0 


Pure copper 8,14,6,6,6 
15,0 
Magnesium alloys 8,14.6,6,6 32 

15,0 49 
68 
8,14,6,6,6 55 

15,0 159 


Aluminum alloys 20,40,10,10 32 
10,150 94 

115 

153 


8,14,6,6,6,15 147 
3/64 160 


Aluminum alloys 


Monel metal 





*This material was also cut with negative-rake and positive-rake 
carbide inserts. Horsepower values for negative-rake inserts (in or- 
der of increasing material hardness) were 1.24, 1.27, 1.29 and 1.29. 
Corresponding positive-rake figures were 1.18, 1.14, 1.12 and 1.11. 
Brinell hardnesses were 187, 262, 300, 327. 


Bhn material; second lowest with the 300 Bhn mate- 
rial. The “as received” (187 Bhn) material and the 
327 Bhn material result in similar magnitude of 
forces in all cases. The higher values of force for 
the 187 Bhn steel could be caused by ferrite or 
banded structures that are common to hot-rolled 
material that has not been heat treated. 


Fig. 6. Tool forces versus depth of cut, feed rate and velocity. Tools had positive 
rakes; otherwise all conditions were the same as for the tests shown in Fig. 5. 
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Turning Forces: The drawing shown in Fig. 7 
is a view of a cutting tool applied to a workpiece— 
as observed from the tool position—to indicate the 
flow of the chip across tht tool face at a given feed 
rate. The shear angle 6 is defined as a zone in which 
shear occurs as a result of compressive loading of 
the material on the tool face at a given feed rate. 
Resistance to chip flow across the face of the tool 
is an index to frictional energy or the relationships 
of friction and normal forces to chip loading. At 
given conditions of cut and for increases in speed 
or feed rate, there are variations in shear angle and 
resulting chip thickness. 

The reduced chip thickness provides a reduced 
cutting or compression ratio (ratio of chip thickness 
to feed rate) at a given feed. In general, low cutting 
speeds provide thick chips. Upon close examination, 
these chips show shear planes. These result from 
compression of the chip on the tool face and mate- 
rial failure in a given path or zone. The 18-deg 
shear angle is representative of conditions of cut 
with a positive-rake, carbide tool at 100 fpm, 0.005 
ipr feed and 0.100 inch depth of cut in 4140 steel 
hardened to 262 Bhn. By increasing the feed rate 
on the cutting tool to 0.030 ipr the shear angle 
changes from 18 deg to 29 deg. 

This is, of course, evident from examination of 
chips that have been taken from high-speed or 
heavy-feed machining operations. Chip thickness is 
reduced in proportion to feed rate—a condition re- 
sulting in higher chip velocity across the tool face 
and reduced energy or heating in the workpiece. 
The chip thickness-feed rate ratio is computed in 
terms of the true rake angle to establish the cutting 
or compression ratio. This ratio is important in 
analyzing energy dissipation. 
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Previous data indicate that about 75 percent of 
the energy used in turning is dissipated by deforma- 
tion of the chip and the remainder is dissipated 
through frictional energy losses on the face of the 
tool. Variations occur in normal forces (forces per- 
pendicular to the friction plane) when chip thick- 
ness is reduced to provide lesser amounts of tool 
deflection at increased speeds and feeds. This figure 
illustrates that chip thickness, as a function of 
change in shear angle for a given feed rate, can be 
considerably reduced through an increase in either 
cutting speed or feed rate, to provide improved chip 
formation and lower unit horsepower requirements. 


Assuming that the work rotates in the direction 
of the arrow, cutting or tangential force is measured 
on the vertical axis. The normal force is practically 
parallel to the cutting force except for the correc- 
tion of the effect of rake angle. Thus, normal force 
can be associated with cutting force, and friction 
force (which is parallel to the face of the tool) can 
be associated with feeding force. 

The relationship of normal to cutting forces and 
friction to feeding forces for each of the variables 
of depth of cut, feed rate, and velocity is shown in 
the three upper graphs in Fig. 8. Values of cutting 
or compression ratio and unit horsepower are shown 
in three lower graphs in the figure. For each of the 
four conditions of work material, normal forces on 


negative rake tools are higher than the measured 


cutting forces and lower than the measured value 
of cutting force for the positive rake tools. This con- 
dition relates rake angle to chip flow and indicates 
that results for all four conditions of material should 
be similar. The tests showed that these assumptions 
were correct. Also, for all four material conditions, 
friction forces have lower values than feed forces 
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with negative rake tools and higher values than feed 
forces with positive rake tools. 

Cutting ratio is often defined as the ratio of feed 
to chip thickness. In order that this ratio can be 
clarified, it is defined here as the ratio of final chip 
thickness to original chip thickness (or feed rate) 
to provide values higher than unity. In all data 
presented in the figures, depth of cut has little or 
no effect on the cutting (or compression) ratio, 
shear angle, or unit power. A change in feed rate 
to provide a greater area of chip load on the cutting 
tool establishes a thinner chip in relation to the 
established feed rate and thus increases the amount 
of shear angle, decreases the cutting or compression 
ratio and decreases the power required in cutting. 

Velocity (speed) increases have a similar effect. 
They result in reduction of forces, and increase in 
shear angle, a reduction in cutting ratio and a re- 
duction in unit power. From the standpoint of cut- 
ting efficiency, improvments to be gained by in- 
crease in feed rate or velocity could be in the form 
of thinner chips (in ratio to feed rate) or efficient 
metal removal in terms of energy per unit of metal 
removed. 

A value of coefficient of friction p is often dis- 
cussed when establishing the relationship of friction 
to normal force on a cutting tool. The same coeffi- 
cient is also used in analyzing bearing surfaces to 
determine the relation of friction to a given load. 
It can be seen from the data in this article that a 
coefficient of friction in metal-cutting would not be 
useful, since it would be constantly changing with 


increases in either feed rate or cutting speed, The 
coefficient of friction for steel is normally in the 
range from 0.01 to 0.1. Applying the test data pro- 
vides meaningless values in the range from 0.3 to 
(0.7, obtained from the relation of friction to normal 
force on the face of the cutting tool. 


Engine Lathe Forces: An analysis of forces in 
the transverse plane on an engine lathe is shown in 
Fig. 9. The purpose of the analysis is to compare 
the limits of resultant forces on the LeBlond com- 
pensating V-way as compared to the standard V- 
way. This information is presented to show the 
importance of force analysis in surveying loads that 
must be supported by engine lathe carriages. The 
weight of the carriage compound and apron become 
additive to the tangential and radial components of 
force, providing given loads at the bearing points. 
In this particular case the sum of the moments were 
taken about the cutting tool and equated to zero, on 
the assumption that reactions in a machine result 
from loads applied at the cutting tool. 

Case 1 involves the maximum speed of the ma- 
chine (1300 rpm), the maximum available cutting 
horsepower (35), and the maximum workpiece 
diameter that would clear the cross slide (16 
inches). By resolving moments in the horizontal and 
vertical plane and setting them equal to zero about 
the axis of the cutting tool, the resultant force is 
resolved at an angle of 2.7 deg east of vertical. Case 
2, taken with minimum speed (10 rpm) to provide 
maximum torque for 35 horsepower and the same 


Fig. 8. Cutting forces, shear angles, cutting ration and unit horse- 
power. Tests conducted on AISI 4140 steel in the as-received condition. 
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Fig. 9. Effects of resultant forces on a compensating 
V-way of conventional design. 


workpiece diameter, results in an angle of 22.1 deg 
east of vertical. Case 3 representing low speed (10 
rpm), maximum power (35) and small workpiece 
diameter provides an angle of 30.1 deg to establish 
the other extreme limit for operating zone. Case 4 
(not illustrated) represents low speed, maximum 
horsepower and the maximum workpiece diameter 
that would clear the carriage wings (25 inches). 
The angle defined in case 4 was within the limits 
established by Cases 1 and 2. 

Assuming that all forces must be applied in an 
angle defined by the perpendiculars to the bearing 
surfaces, the distance from the angle in Case 1 (2.7 
deg) to the perpendicular at the large surface rep- 
resents a seldom-used zone and the angle defined by 
the perpendiculars to each of the surfaces of the 
ways represents a safe zone. All force must be ap- 
plied in the angle of safe zone to eliminate the pos- 
sibility of lifting reactions. In other words, any 
force applied outside the safe zone can be analyzed 
in terms of a lifting or sliding component on the sur- 
face of the way. The application of the same forces 
on standard V-ways, assuming that the ways are in 
the same relative location is also illustrated in Fig. 9. 
The drawing indicates an increased amount of sel- 
dom-used zone and a lesser amount of available 
zone for force application than is found on the com- 
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pensating way. The amount of usable zone from 
the limit established by Case | to the perpendic ular 
of the right edge of the way is 25 degrees larger for 
the compensating way than for the standard V-way. 
This analysis includes effects of couples in the trans- 
verse plane and the translation of the resultant force 
to the front way. It assumes that rotation is pro- 
hibited by other design features when resultant 
forces are outside the way location due to large- 
swing workpieces. 

No attempt has been made to develop empirical 
formulas from the data in this article, even though 
it is recognized that average slopes could be estab- 
lished for the curves. The data is intended to show 
the magnitude of forces and the trends observed in 
changes of cutting speed, feed rate, depth of cut and 
rake angles under given cutting conditions. 

The efficiency of metal removal is defined as the 
amount of energy consumed per unit of metal re- 
moved. This definition is important in providing 
criteria for more economical machining and lower 
cost piece. A decrease in energy requirements pro- 
vided higher rates of metal removal for a given 
amount of power. Industry can expect to reduce 
metal-removal costs through improved tool materials 
and toolholders, better engineering, and machines 
having higher horsepowers and speeds. Analysis of 
cutting forces during design stages will be essential 
to insure satisfactory performance of these new ma- 
chines in service. 
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By Horace Frommelt 


Director 

Spring Garden Institute 
Metal Removal Center 
Philadelphia, Pa. 


Equipping box turner tools with index- 
able carbide blades increases productiv- 
ity 500 percent when turning hexagonal 
stainless-steel bar stock of the 300 se- 
ries. Results of actual machining tests 
are presented by the author. 


hus roots have been used for turning long, small- 


diameter bars for many years. Normally, high- 
speed steel cutting tools are employed. While such 
tools are satisfactory for turning ordinary steels, 
tool life is unsatisfactory when turning such mate- 
rials as stainless steels of the 300 series. 

The work-hardening characteristics of these 
steels are well known. Time is an important factor 
in work hardening. At the relatively slow cutting 
speeds possible with high-speed steel and cast alloy 
tools, the workpiece material hardens ahead of the 
chip, decreasing edge life. 

Twisting of the bar during machining is an even 
greater problem. Cutting pressures vary inversely 
with speed. At low speeds, cutting pressures can 
be of sufficient magnitude to damage a long, small- 
diameter workpiece. With small-diameter _ bars, 
turned at 75 to 100 fpm, these pressures may result 
in torsional forces that twist the bars, leaving a 
permanent set. Even when the effects of torsion are 
less severe, they are still undesirable. 

Carbide and ceramic cutting tools, operated at 
high rates of speeds, offer a solution to problems 
caused by work hardening and torsion. With high 
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Fig. 1. Test setup for machining 300 series stainless- 
steel bar stock, using a single-cutter box turner tool. 


speeds, the cutting edge, in effect, keeps ahead of 
work hardening. Also, at these speeds cutting 
pressures are substantially reduced. 

These conclusions were reached as a result of a 
series of turning tests. The exploratory work was 
performed on a Kearney & Trecker 50-hp milling 
machine, which for this purpose, was converted 
to a lathe. A chuck was mounted on the spindle 
nose of the milling machine. The workpiece was 
held in a chuck, Fig. 1, and rotated at the top 
spindle speed of this machine, 1250 rpm. A stand- 
ard Warner & Swasey M-1375 single-cutter roller 


turner tool was used. This tool was mounted on 
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Fig. 2. Long, loosely curled chip is necessary with box turner tool. Short chips cause damage to rollers. 


the milling machine table, which was fed trans- 
versely for this operation. 

The workpiece was a hexagonal bar of 316 
(austenitic) stainless steel, measuring 1.375 inch 
across the flats. Hardness was in the range from 
90 to 95 Ry, or approximately 180 Bhn. Tensile 
strength was 90,000 psi; yield strength was 35,000 
psi. Composition of this material was: 0.10 per- 
cent C, 2 percent Mn, 1 percent Si, 16 to 18 per- 
cent Cr, 10 to 14 percent Ni and 2 to 3 percent 
Mo. This bar was reduced to 1% inch in diameter. 
\ 130-microinch finish, or better, was specified. 
The end of the bar was chamfered prior to turning. 

Because of the design of roller turner tools, con- 
trol of the nature of chips is important. Small 
chips can damage the rollers and therefore the 
surface of the workpiece. Long chips, as shown 
in Fig. 2, are best. The chip clearance ground into 
a typical high-speed steel or Tantung tool is shown 
in Fig. 3. This design produces the proper chip. 

Changing from high-speed steel to carbide tools 
presented a problem because standard box tools 


with indexable carbide precision ground blades or 


tips are not designed to produce the long, loosely 
curled chips that are required. There is no “valley” 
in which such chips can be formed. However. these 
standard tools can be modified to eliminate damag- 
ing small chips that affect quality. 

A VR-75 indexable insert was used, with stand- 
ard 5-deg cutting angles. Positive angles seemed 
necessary in view of chip control and chip breaker 
problems. Subsequent work has shown that this 
stainless-steel material can be turned with standard 
5-deg negative angles. with even better edge life 
and surface finish. 

A spray mist coolant used in the turning opera 
tion yielded significant results. An application of 
40:1 soluble oil with a Bijur Spraymist applicator 
reduced chip temperature and improved tool life. 

During the tests, the machine was operated at 
top spindle speed, giving a surface foot rate in th 
140-515 fpm ranges. Feeds were varied from 0.005 
to 0.012 ipr. The resultant feed rate varied between 
6.25 and 15 ipm. 

Somewhere between these two extremes, a tool 


life of 30 minutes was possible. Repeated tests 


Fig. 3. A “valley” 


ground into a_ typical 
high-speed steel tool 


gives adequate room for 
chip to curl. 
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showed that a feed rate of 1354 ipm resulted in satis- 
factory performance with respect to both tool life 
and surface finish. 

The immediate result of conversion to carbide 
was the elimination of damaging work-hardening 
effects. At average speeds of 450 fpm, the cutting 
edge was ahead of the work-hardened area. 

With carbides, all twisting of the stock was elim- 
inated. Cutting forces that cause twisting were 
considerably lower than the forces generated when 
cutting with high-speed steel or similar materials. 
Power consumption with carbides averaged approx- 
imately 6.7 hp. Metal removal rate was 6 to 13 
cubic inches per minute at 0.005 to 0.010 ipr feeds. 
Accordingly, the turning pressure at the tool was 
approximately 450 lb. With high-speed steel tools, 
two hp were required, resulting in a cutting pres- 
sure of more than 800 lb. 

The decrease in cutting pressure when using 
carbides is the result of the increase in cutting 
speed. Speeds with high-speed steels were 75 fpm; 
with carbides they were 500 fpm. Thus the surface 
foot rate was increased more than six times, while 
horsepower was increased approximately three 
times. Thus cutting pressures with carbides were 
reduced in the ratio of 6 to 3, or one half. 

Because of the limitations of the test equipment, 


it was not possible to experiment with the effects 


of using higher speeds. The light discoloration of 
the chips cut with carbide at 500 fpm indicates that 
speeds of 750 to 800 fpm, or higher, could be used. 

If it were possible to use negative cutting angles, 
thus doubling the number of cutting edges per 
blade, optimum tool life would be reduced from 
30 minutes to 15 minutes. The increase in produc- 
tion, however, would be significant, amounting to 
a five-fold increase in floor-to-floor time. 

Because of the hexagonal shape of the bar, ce- 
ramic tools could not be used. The same material 
in round form is being successfully turned at 1500 
fpm with VR-97 ceramic tools. Present-day ceram- 
ics cannot make interrupted cuts at such high 
speeds, particularly at the 0.535-inch depth of cut 
used in the experiments. Cutting pressures would, 
of course, be lower at the high speeds possible 
with ceramics. 

As a result of the tests, it can be concluded that 
productivity of stainless-steel turning operations 
with box tools can be increased five times by re- 
placing high-speed steel tools with carbides. This 
increase can be doubled by using ceramic tools 
when interrupted cuts are not required. Much work 
will be required to overcome chip design problems. 
It is hoped that tool suppliers will develop box 
turner tools that will enable the potential produc- 
tivity of the newer tool materials to be utilized. 





Mass Grooving Speeds the Job 


As IMPORTANT advancement in rod mill forming 


has evolved from an extension of the Crushtrue™ 


wheel forming and dressing process. Using this 
technique, The Sheffield Corp. is grinding multiple 
grooves and forms simultaneously from the solid 
in a single operation. A hardened steel or carbide 
roll with profile identical to the desired workpiece, 
dresses the grinding wheel to the proper contour. 
As a result. grooves, called “passes,” are formed up 
to 75 percent faster than by former conventional 
methods. (Passes in the rod mill rolls form billets 
of hot steel or iron into rods as the metal passes 
between the rolls.) In the new method, harder rolls 
are used, which automatically promise longer roll 
life. Present life of a pass is 8 hours, then the mill 
is shut down to reset the guide to another pass. 
With the anticipated lengthened pass life, down time 
will be substantially reduced. 

An example of the pass grinding operation is an 
800-pound, 5-foot long roll with a face width of 
201% inch long by 11 inch diameter, mounted be- 
tween centers on a Sheffield Crushtree Multi-Form 
grinding machine. Eight passes 0.217 inch wide by 
0.075 inch deep with a 0.116 inch radius at the 
bottom are ground simultaneously and automatical- 
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ly into the part from the solid in one operation. 
Four indexes of the part result in 32 passes in 70 
minutes. Tolerance on width and depth is held to 
0.0015 inch. Accumulated pitch error over the 8 
passes does not exceed +0.001 inch. 





rHIRTEEN-DIE four-cone, wire 
drawing machine for pro- 
ducing finished round wire. 
Machine can produce wire in 
sizes ranging from 0.0179 to 
0.09l-inch diameter at 
speeds to 5000 fpm. After 


drawing, wire is annealed, 


enameled and packaged. 
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SIX COILS CAN BE WOUND simultaneously and progres- 


round wire is fed from reels on the machines. In- 
sively on special winding machines. 


Rectangular 


floor tow lines bring wire and parts into area and 
wire for low voltage coils is fed from balcony; 


deliver wound coils to test station. 


AFTER INSPECTION and test, 
coils move over gravity con- 
veyor to first-in, first-out 
storage rack to await final 
assembly. Powered — truck 
on rails removes coils from 
rack for dispatch to dehy- 
drating oven. 














ice 
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cores are unloaded from 
storage rack onto special 
conveyorized pallets by oper- 
ator in powered truck in 
background. As power-and- 
free carriers pass over table, 
two cores are rolled auto- 
matically from each pallet 
onto carrier tray by a push 
bar and dispatched to the 
coil load area, and then to 
final assembly. 





POWERED TURNTABLE takes a 
tray of annealed cores off 
conveyor from roller hearth 
furnace, rotates it 90 deg 
and dispatches it onto a low- 
er gravity conveyor that 


feeds to storage and test. 





“FLYING CARPET” on rails re- 
moves cores from test con- 
veyor and places them in 
appropriate chutes of a first- 
in, first-out storage rack to 
await final assembly. Me- 
chanized handling eliminates 
possibility of damage to sen- 
sitive grain-oriented silicon- 
steel cores. 
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MAGNETIC DESTACKER FEEDS resquared tank wall 
sheets one at a time to powered conveyor and to 
following automatic fabricating operations. Fifty- 
five separate operations are subsequently performed 


to produce tanks for transformers, 


TANK-WALL SHEETS are fed into tank fab- 


ricating line at lower left. After rolling 


and seam welding, tank shells move up con- 


veyor to bead and flange machines. 


DUAL~- GRAVITY CO 

send tanks into one of two 
machines that automatically 
bead and flange the tanks. 
Shells are then tilted 90 deg 
and fed to the first of eight 
welders and two punches. 
All machines are automat- 
ically controlled and by Cy- 
pac static controls. 
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ONE OF FIVE automatic projection welders on tank 
fabrication line. These five machines are used to 
weld various pads, lugs and studs to the inner and 
outer walls of the tank. 


TANKS ENTER ASSEMBLY AREA through ceiling on 
power-and-free conveyor. Powered elevator lowers 
tank on carrier from conveyor, the core-coil assem- 
bly is tanked then returned to the carrier and 
transported to the fit-for-test assembly line. 


80 


COMPLETED TANKS move off tank fabricating line on 
conveyor. Automatic turnover upends each tank so 
hook on clean and paint conveyor can engage a 
small ring on tank bottom. 


TRANSFORMERS ARE TESTED for strength and leakage 


of eye bolt cover assembly with internally applied 


air pressure at underwater test station. Cover and 
bushing gaskets are also checked for leaks. Pow- 
5 65 


ered elevator lowers unit into tank on carrier. 
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Fig. 1. Modified stud weld- 
er for automatic operation. 
Pneumatic table, with lo- 
eating plate and knockout 
lever, carries part to the 
weld station and then back 
to the unload position. 





...precision location without distortion 


By Max M. Mintz 

Tool Engineer 

International Business Machines Corp. 
Poughkeepsie, N. Y. 


Changes in controls coupled with the 
addition of feeders to a standard stud 
welder increased production and im- 
proved the stud-welding accuracy. 


Mooi ATION OF STANDARD EQUIPMENT is often 
an economical method for performing an opera- 
tion with greater precision than was possible with 
the original machine. Changes in a Graham arc type 
stud welder, as accomplished by IBM Poughkeepsie, 
permit positioning studs within a location tolerance 
of +0.004 inch. This ability to hold precision loca- 
tion opens the field for wide application of the low- 
cost advantages of the welding process, which pro- 
duces a bond with no disfiguration on the reverse 
side of the parent plate and no heat discoverable to 
the touch. 


The patented principle utilizes an electric weld- 


ing impulse, applied simultaneously with a me- 


chanical blow that is produced by air pressure. 


Studs have small contact points which constitute 
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a small, high-resistance area. Sufficiently high 
temperature is developed by the flow of current 
when these projections contact the parent plate, 
melting the surfaces and producing fusion. 

In redesigning, the original machine base was 
retained. Specially designed guns, gun mounts and 
a pneumatic table were mounted on it. In the 
modified machine shown in Fig. 1, automatic feeds 
deliver the studs for high-production operations. 

The guns are air cylinders, designed for rigidity, 
with pistons guided in Oilite bearings. Noses of 
the pistons contain interchangeable spring collets 
to hold the studs being welded. Collets are beryl- 
lium copper, with Elkonite inserts for long wear. 
Gun mounts, made of aluminum sand castings, are 
screwed and doweled to hardened and ground 
slides, which ride between gibs and are positioned 
by leadscrews for side location. 

In and out adjustment of the guns is incorporated 
in the pneumatic table, which is driven against 
fixed interchangeable stops. Special stops are 
necessary for each part. 

In the automatic loading device, Fig. 2, a vibrat- 
ing unit feeds the studs down through a chute. 


An air-actuated escapement releases one stud 
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Pivot point 


Fig. 2. Mechanical motions required to place 
the weld stud into collet for welding operation. 
Stud is channeled through chute into movable 
finger that is driven forward and pivoted up- 
ward. This motion inserts the stud into the 
collet nose of the welding gun. 


into a movable finger. The finger is driven for- 
ward horizontally, riding in an elongated slot on 
a fixed pin and pivoting upward at the end of the 
slot. This action converts the horizontal motion 
into a vertical motion, which inserts the stud into 
the gun collet. Then, the finger is retracted. 

For operator safety, the entire machine is con- 
trolled by palm buttons. The air system supplied 


in the welder base is retained but limit switch 


Fig. 3. Typical workpiece with four 
threaded shoulder studs welded into po- 
sition by automatic stud welder. 


controls are substituted for the timing cams of the 
basic machine circuitry. When the two buttons, 
mounted at the front of the machine base, are 
depressed, the following sequence of operations 


takes place: 


1. The sliding table is moved forward to the fixed 
stops at the work position 

. Table strikes a limit switch to actuate an air cyl 
inder which closes the ground clamp 

3. Ground clamp closes a limit switch to fire the twe 
guns in succession 

. Return stroke of the guns closes a limit switch to 1 
lease the ground clamp 

. Released ground clamp strikes a limit switch t 
return the sliding table to load position 

.Loading devices insert a new stud into each gun 
collet 


Two pairs of studs may be welded to the same 
plate by using a sliding spacer that is pneumatically 
inserted in front of the fixed table stop. After in- 


serting the spacer, the machine is recycled for 


welding the second pair of studs. A typical part 


containing two pairs of studs is shown in Fig. 3. 
With interchangeable locating plates, collets, 
studs and spacers, welding of a wide variety of 
parts is possible. Limit switch controls permit the 
firing of either gun at the selected position. With 
proper air pressure, adequately cleaned surfaces 
and precision collets, a good bond is produced. 
Although stud welding is used extensively in 
some industries, maximum utilization of the ma- 
chine requires understanding of its application to 
new jobs. In many cases, the Graham studs used 
in this application are inexpensive substitutes for 
rivets. As modified, this machine positions studs 


with an accuracy not previously possible in welding. 


The Tool Engineer 
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Punching is an accurate and fast 
method of making holes in sheet 
metal. Punch costs can be substan- 
tially lowered by correct mainte- 
nance and by utilizing standard 
punches throughout the operation. 
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By R. J. Gargrave* 
Vice President 
Dayton Perforators, Inc. 
Dayton, Ohio 


a CTION OF ROUND HOLES in sheet-metal stock 


can be accomplished by either drilling or punching. 
Major differences between drilling and punching 
are in the areas of production economy, tooling cost 
and the “character” of the hole produced by each 
method. Hole character is not too well understood 
or well documented. Nevertheless, it is an important 
factor because it has a direct bearing on effective 
hole diameter and the suitability of a hole for 
specific applications. 

Holes produced by conventional twist drills, for 
example, are relatively straight-walled and have 
comparatively constant diameters throughout their 
depths. However, drilled holes in sheet metal are 
sometimes out-of-round. Drilled holes are always 
larger—by 0.002 to 0.005 inch—than the size of 
the drill. This factor is difficult to predict since 
it is influenced by sharpening and other variables. 
Drilled holes frequently have an appreciable burr 
that may require a separate burr-removal operation. 
Accuracy of hole location is also sometimes a 
problem. Location of drilled holes can vary as 
much as 0.010 inch, depending on the skill of the 
operator and the care with which the setup is made. 

Character of punched holes is quite different from 
the character of drilled holes, Fig. 1. Holes produced 
by precision punches in well-made dies are con- 
sistently round, and are accurate in diameter and 
location. Variations in excess of 0.001 inch are rare. 

Punched holes are always 0.0005 to 0.001 inch 
smaller than the smallest diameter of the punch 
point, and are from 0.0005 to 0.0015 inch smaller 


*Senior member ASTE Dayton Chapter. 





than the largest diameter of the die, as illustrated 
in Fig. 2. 


the 


Punch-to-die clearance definitely limits 


total amount of hole size variation possible in 


any given setup. This clearance—usually within two 
to seven percent of stock thickness and most often 
held to five percent——is a predictable quantity with 
punched holes at all times. 

\ comparison between the wall profiles of drilled 
and punched holes is of considerable interest. Under 
most production conditions, the wall of a punched 
hole has a complex profile. This profile is of a con- 
there 


the top of the hole and a slight taper at the bottom. 


sistent nature, Generally, is a slight radius at 
Hole diameter increases by an amount equal to the 
Minimum diameter 


Actually, 


the exact configuration will vary with such factors as 


selected punch-to-die clearance. 


of a hole is in the upper half of its length. 


ram speed, stock hardness, lubrication, tool rigidity 
In the 
important point to remember is that diameter and 


and others. any given situation, however 


Clearance 04-0, 


(per 


Fig. 1. Cross section of punched hole (top) 
and drilled hole (bottom). Punched hole has 
slight radius at top and fine burr at the bottom. 
Hole is slightly tapered. Drilled hole shows dis- 
nt of tal around top, straight side 
wall and relatively large burr at bottom. This 
excessive burr could be caused by heavy feed. 
Material for both samples is 0.0359-inch-thick 
commercial sheet steel. Hardness is 54 Ra. 





character of a punched hole can be held constant. 
it is possible and practical to 
produce punched holes with side walls that 


of stock thickness. 


Punches and dies designed with the necessary mini- 


When necessary, 
are 
straight within two percent 
mal clearance produce something like a “true shear” 
action. Although this technique results in greater- 
than-normal tool wear, it offers a means of getting 
practically straight-sided holes. 

The complex shape of the side wall of punched 
holes may offer distinct advantages. For example, 
the slight radius facilitates the entry of self-tapping 
The diminish- 


threads of the 


screws and reduces starting torque. 


ing diameter encountered by the 


screw helps to insure retention. 
\ frequently asked question deals with allowance 
Actually, 


ly correct to say that no allowance need be made for 


for wear of punches and dies. it is near- 


wear. 


Good quality punches are held to a point 


diameter tolerance of +0.0005, —0.0000 inch and. 


Fig. 2. Punch-hole-die 
relationship. Diameter 
of punched hole is al- 
smaller than the 
nominal punch point 
diameter and variations 
in size cannot be larger 
than the allowed puach- 


die 


ways 


clearance. 


m2 to T% T 


side) 2 
3!1de) (normal 5%) 
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as already pointed out, these punches will produce 
holes that are from 0.0005 to 0.001 inch smaller than 
the punch point diameter. Thus the nominal diame- 
ter of the punch can be used for the mean dimension 
of the hole. A tolerance of +0.0005 inch is “built 
in.” The punch-hole-die relationship in the cases of 
new and worn tools is shown in Fig. 3. 

Alteration of the hole size through punch and die 
wear is automatically eliminated. A punch does its 
work through impact and pressure, using a 90-deg 
corner as a cutting edge. When wear occurs, this 
edge of the punch becomes rounded and the inside 
corner of the die is simultaneously worn. The re- 
sult is the conversion of the cutting action to a 
drawing action. There is no change in hole size. 
Ultimately, however, the always-present burr is en- 
larged to a point where it is intolerable. Sharpen- 
ing the punch restores the edge and reduces the 
burr without altering the size of the punched hole. 

A well-made punch with a suitable die will 
produce consistent holes throughout its useful life 
if it is sharpened when necessary. Useful life of a 
typical punch equals the total number of holes 
produced per sharpening (in addition to those made 
prior to the first sharpening) multiplied by the ex- 
cessive available point length, divided by the stock 
removed during each grind. 

Because of the many variations in punches, such 
as excess point length available and variations in 
applications (which determine the allowable burr), 
this formula cannot be expressed quantitatively. 
Generally, a good quality punch will produce several 
million holes when the amount removed during each 
sharpening is held within 0.005 to 0.010 inch. 

Preventive maintenance is required to obtain 


maximum punch life. If punches are sharpened be- 





- Fine, small burr 
v V7 +0.000 
De= D, ~2.0003 





+0.0005 
Ds: o."* ool 


Fig. 3. Working relationship of sharp punch and die 
(left) and dull punch and die (right). With sharp 
punch and die, stock is cut or abraded through about 
one-half of its depth and the “break” is at a maxi- 
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fore burr becomes excessive, sharpening is possible 
without excessive grinding. If, on the other hand, 
punches are sharpened only after the burr is severe, 
punch life is drastically shortened. Punch wear ac- 
celerates rapidly after the point of a “working 
radius” has been passed and the “parabolic form” 
begins. Also, as wear on the punch (and burr on the 
stock) increase, so does the amount of point length 
removed to sharpen the punch. 

Until a few years ago, most users manufactured 
their own punches, usually because of the need for 
making “special” sized holes. Within individual 
plants, these designed-for-a-need punches were 
gradually standardized. Commercial punch manu- 
facturers tailored punches to dimensions used for 
the old proprietary standards of customers. As a 
result, there were so many “standard” punches of 
various specifications that no true standard could 
be pointed out. 

A proposed standard, Fig. 4, has been developed 
by an ASTE-sponsored committee of representatives 
of major punch manufacturers. This standard is 
now under consideration by the American Stand- 
ards Association. The proposal covers eight differ- 
ent shank diameters with a total of 104 point diam- 
eters. Point-to-shank concentricity is specified as 
0.0000 to 0.0005 inch, total indicator reading. Back 
taper—but no fore taper—is permitted on the point 
diameter. Fore taper—but no back taper—is al- 
lowed on the shank diameter. Pilot lead on the 
shank diameter is optional. Recommended hard- 
ness of point and shank is 60 to 62 Re. Head hard- 
ness is 40-50 Ry. Punches made according to these 
proposed standards are currently available. 

In order to take advantage of the savings possible 


through punch standardization, changes in the 


Galling 


Erratic 


“Heavy burr (irregular) 


-0.0005 
Do =D,~2-00'5 


V fo +0.001 

Y ™ -0.002 
LA A Ds*D« 
mum. Only a fine, small burr is produced. With dull 
punch and die, abraded area is larger, diameter D, is 
unpredictable and a heavy, irregular burr is produced. 
Dull tools also cause shortened punch life. 
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Fig. 4. Proposed ASA standard punch. Major punch 
manufacturers have agreed upon the configuration 


product and tool design practices of individual com- 
panies may be necessary. Criteria for hole diameters 
and tolerances should be re-examined if hole re- 
quirements deviate from those obtainable with 
standard punches. Tool designers should not, as 
many do, specify point diameters oversize by 0.001 
or 0.005 inch. This practice sometimes results in 
necessity for special punches and hence raises costs. 

The vast majority of punched holes in fabricated 
metal products are anything but critical in diameter 
and tolerance. Most are simply “button holes” for 
the purpose of fastening parts with little or no 
st rain on the screws, These hole sizes can be 
standardized and consolidated to a great extent with- 
out loss of screw retention. 


The key to efficiency is, of course, building hole 
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Point Diam 


tolerances, and dimensions shown for heavy-duty 
head type perforating punches. 


size consolidation programs around standard, read- 
ily available punch point diameters. When hole size 
requirements are reduced to a minimum and are 
based on standard tooling, and when product de- 
signers and tool designers have a mutual under- 
standing of hole requirements and hole character, 
real progress in tool economy can be made. 
Utilization of standard perforating tooling has, 
for several users, resulted in a 75 percent reduction 
in tool costs. In many cases, the initial cost of 
change-over tooling will be outweighed by the sav- 
ings made possible through reduced inventories of 
replacement tooling. Increased production—another 
obvious benefit of standardization—is just like 
money in the bank to the manufacturer willing to 


adopt standard tooling. 
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designing 


Welded Stiffeners 


L ROPER USE OF STIFFENERS in a machine design 
can provide substantial savings by reducing total 
material weight. In many designs stiffeners will 
reduce cross sections to cut down on material needs. 

Frequently in a design the top panel of a weld- 
ment is not thick enough to support a given load. 
This condition can exist even though the section 
of which it is a part has sufficient moment of in- 
ertia to properly resist bending. Instead of increas- 
ing the thickness of the panel it is usually better to 
add stiffeners or diaphragms to reduce the unsup- 
ported length of the panel, Fig. 1. Fig 2 shows 
how the thickness of a panel is reduced by attaching 
stiffeners. A second use of stiffeners is reinforcing 
a panel. Regardless of how flexible or rigid the 
stiffeners are, they will increase the rigidity of the 
panel by increasing the moment of inertia, Fig. 3. 
of the section in bending. The usual design pro- 
cedure is to consider a section of the panel having 
a width equal to the spacing of the stiffeners. The 
panel section can then be treated as a simply sup- 
ported beam designed with sufficient moment of 
inertia to withstand whatever load is applied. 

\ third use of stiffeners is to provide support 
against buckling from diagonal compressive stresses 
in a section subjected to high vertical shear forces. 
All vertical shear stresses have an equal value of 
horizontal shear stress. Combined, these two stresses 
produce a diagonal compressive stress and a diag- 
onal tensile stress. In thin, deep web sections, a 
high diagonal compressive stress might cause the 
| 


wel 


» to buckle unless properly stiffened. 


Extracted from “Design Ideas No. 21” published by 
The Lincoln Electric Co., Cleveland, Ohio. 
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Stiffeners on just one side of the web will satisfy 
the requirements to resist web buckling. These 
stiffeners are frequently used on beams as well as 
the horizontal portions of frames subjected to high 
shear reactions, such as presses. 

Conventional cross stiffeners on a panel, Fig. 4, 
do not offer resistance to twisting. These stiffeners, 
however, placed at 45 deg will greatly increase the 
torsional resistance of the panel. There is no twist- 
ing action on the 45 deg stiffeners because the two 
components from the longitudinal and transverse 


shear stresses are equal and opposite and cancel out. 
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Diaphragms 


Fig. 1. By adding stiffeners, length of unsupported 
load can be reduced. 
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Fig. 3. The cross-sectional area of the 
panel extending over the width equal to 
the stiffener spacing is used to calculate 
moment of inertia of panel. 
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Fig. 2. Reduction of panel thickness by 


adding stiffeners. Resultant panel has 
same deflection. 
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» \” Diagonal brace 
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Fig. 4. Lengthwise members and cross- 
members are subject to twisting action of 
shearing stresses. There is no twisting 
action on 45-deg diagonal since shear 
components cancel out. 
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Engineers Gather on Four Campuses 


New Lab Stimulates Lehigh Students.............. 
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Demonstration of research being conducted at Purdue University on high-speed ma- 
chining was a highlight of tooling displays at the on-campus conference. Picture 
illustrates method of balancing slide to reduce vibration. 


Congratulating Purdue student George McCowan bers, president of the Indiana Council; ASTE Presi- 
(second from right) for winning one of the $700 dent Wayne Ewing; and, to the right of McCowan, 
ASTE educational awards are (left to right) Prof. National Education Chairman Arthur F. Gould of 
0. D. Lasecoe, conference chairman; David S. Cham- Lehigh University. 


A highlight of the conference at State Uni- 
versity of lowa, according to reporter Ira 
L. Rabourn of Cedar Rapids chapter, was 
the talk on “The Real Threat of Russia” 
by Asst. Prof. Kennard W. Rumage of the 
college’s geography department. Rumage 
said the threat is economic and lies prima- 
rily in the field of production. Those at 
the conference who heard the professor’s 
presentation, came away feeling they had 
heard one of the best and most realistic 
explanations of the Soviet threat to date. 


The Tool Engineer 
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rin ENGINEERING conferences held in campus 
settings have proved over the years to be among the 
most rewarding educational efforts of ASTE. 

It has been observed, in fact, that a given techni- 
cal session which is a success in a college building 
may well turn out to be a failure when held in a 
hotel meeting room. Asked to explain this phenome- 
non, a member of the National Education Commit- 
tee, who has also had a hand in several successful 
seminars at a leading university, summed it up so: 

“There’s nothing more conducive to young ideas 
than a campus—especially a campus in the spring! 

and there’s no profession more receptive to them 
than tool engineering.” 

On-campus conferences provide an invigorating 
milieu for cross-fertilization of ideas among the 
theorists and the applicators, the Ph.D.’s and the 
practitioners. Tool engineers are sold on the college, 
and students are sold on the ASTE. But more im- 
portant than the good public relations and the good 
will that are engendered is the simple fact that 
everybody learns something. 

“Your major problem now,” registrants were told 
by Prof. Arthur Gould, one of the technical chair 
men at the M.I.T. conference this year, “is going 
back home and applying some of these ideas you’ve 
picked up here.” That’s the real test of whether a 
conference is a success or not. 

Six such ASTE-sponsored conferences were held 
in the United States and Canada last year, and this 
year’s crop promises to be as big or bigger. Among 
those conducted within the last two months, in 
addition to the above-mentioned conference of Cen- 
tral New England chapters at the Massachusetts 
Institute of Technology, were the first annual Pro- 
duction Institute at the University of Wichita, the 
seventh annual Tool Engineers Conference at Pur- 
due University. and the fifth annual On-Campus 
Conference at State University of Iowa, conducted 
with the cooperation of the school’s mechanical 
engineering department. 


Broaching Is Subject 
Of Conference at lowa 


The fifth annual On-Campus Conference held at 
the State University of Iowa April 18 covered the 
field of broaching from the design of parts to be 
broached to the best type machine to broach them 
on. Topics also included contract versus in-plant 
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broaching, discussed by L. B. Crabtree, executive 
vice president of the Illinois Broach Co., and pro- 
duction-proven applications recounted by Curtis 
Albaier of The Cincinnati Milling Machine Co. 

Key organizer of the conference was Prof. Ed- 
ward M. Mielnik of the university. Other members 
of the planning committee included Chairman John 
Tunwall and Ira L. Rabourn of Cedar Rapids 
chapter. Presiding officers were Elmer M. Boedy, 
Cedar Rapids second vice chairman, who conducted 
the morning session; and Albert Vande Walle, past 
chairman of Tri-Cities chapter, afternoon session. 
Dean Dewey B. Stuit of the college of liberal arts 
welcomed the registrants. 


Professors, Engineers 
Share M.1.T. Program 


On the dignified banks of the Charles across 
from Boston, a couple of hundred mechanically in- 
clined people gathered at the M.1.T. campus to hear 
a half-dozen papers and a luncheon speaker who 
talked with wit but without a subject. 

Sponsoring the regional conference and furnish- 
ing most of the registrants were these eight New 
England chapters: Worcester, Springfield, Boston 
(host), Little Rhody, Northern Massachusetts, Mer- 
rimack Valley. Southeastern Massachusetts, and 
North Shore. For many of those present, it was a 
return visit to M.I.T.; the conference was first held 
there in 1955. 

This year’s registrants began by touring the col- 
lege’s Metal Cutting Lab. Then they heard three 
integrated papers from three M.I.T. mechanical 
engineering professors: “Principles of Machining 
Economics,” by Prof. P. A. Smith: “Selection of 
Free Machining Materials.” by Prof. N. H. Cook; 
and “Machining Economics of Multiple Tool Ma- 
chines,” by Prof. M. C. Shaw, ASTE Gold Medal 
winner and member of the National Education Com- 
mittee. The morning sessions were chairmanned by 
Joseph P. Crosby, past president (1954-55) of the 
Society. 

With Gould, head of industrial engineering at 
Lehigh University, serving as chairman, the after- 
noon audience heard Chief Engineer Harry Conn 
of Scully-Jones Corp. talk on “Economic Effects of 
Modern Tooling”; Paul Lowenstein, manager of the 
mechanical metallurgy department at Nuclear 
Metals, Inc., discuss “Nuclear Metals”: and Robert 
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Halverstadt of GE, “High Temperature Alloys.” 


In his discussion of progress made in working 
the “unpleasant” nuclear metals, Lowenstein de- 
clared that the biggest problem is not so much 
machining technique as it is the special handling 
required. Although his emphasis was on uranium, 
Lowenstein said all the nuclear metals have one 
characteristic in common: they’re all considered a 
first-rate headache in the machine shop. 

Other mutual properties include toxicity, reactiv- 
ity, high cost, and especially criticality. A timid 
attitude—-generally justified—toward the nuclear 
metals has led to small feeds and small depth of 
cut, conditions under which it is just about impos- 
sible to machine uranium, for instance. Uranium 
work-hardens easily, Lowenstein reported, and the 
best technique depends on first getting underneath 
the case-hardened surface. 

The luncheon speaker, Neal Bowman of the Na- 
tional Association of Manufacturers, took note of 
his severely intellectual surroundings and told how 
he used his “degrees” in his job. His B.B.A., he 
said, qualifies him to help build a better America; 
with his M.A. he tries to motivate America; and 
his Ph.D. provides him a license to publicly herald 
democracy. 

Bowman, familiar to many ASTE members from 
his Leadership Conference appearance in Philadel- 
phia last year, took advantage of his untitled spot 
on the program to discuss money, machines, man- 
power, markets, management, and motivation. Rob- 
bing our economy of much of its motivation, he de- 
clared, is taxation; but he added, “Rejoice, my 
friend, rejoice. Suppose we had to pay taxes on 
what we think we’re worth!” He especially de- 
plored the encroachment of government on free 
enterprise. “We're paying more today for paper 
towels for government employees than it cost to 
run the whole government in 1908,” he said. 

John L. Morosini was chairman and P. A. Smith, 
co-chairman, of the conference. They were aided 
in the planning by nine others. Guests included 
ASTE Executive Secretary Harry E. Conrad. 


Production Institute 
Has Successful Debut 


Success of the first Production Institute, held 
May 4-5 at the University of Wichita, Kan., has 
already prompted scheduling of a meeting of the 
continuation committee to plan a second institute 
for 1960. 

With its theme, “Grooming Production for This 
Space Age,” the institute drew more than 40 regis- 
trants. It was a co-effort of the senior Wichita 
Chapter #52 and the university Student Chapter 
#14. Coordinating the program was Prof. B. M. 
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Aldrich of the university mechanical engineering 
department, a senior member of Wichita chapter 
and charter sponsor of the student group. 

Among the eight papers heard were “Explosion 
Forming of Metals to Meet Space Production De- 
mands,” by P. F. Lambert, vice president of The 
Taleo Co., Redondo Beach, Calif.; “Developing 
Metals for the Future,” in which George H. Schep- 
pereit, Battelle Memorial Institute, Columbus, de- 
clared that low-cost, high-strength, heat-resistant 
metals will not be available unless there is a high 
volume market for them, and that engineering can’t 
design for them until the manufacturing processes 
can handle them; and a report on the advantages, 
disadvantages and applications of “Chemical Mill- 
ing.” by R. E. Samuelson of Beech Aircraft Corp., 
Wichita. These papers reflected the theme of the 
conference and also its setting, the air-minded city 


of Wichita. 


Attendance Tops 400 
At Purdue Conference 


About 430 people— including senior and student 
members, guests, and 50 wives—attended the sev- 
enth annual Tool Engineers Conference on April 25 
at Purdue University, Lafayette, Ind. Among the 
guests were Wayne Ewing, elected to the national 
presidency only three days before. 

Student Chapter #6 was host as registrants in- 
spected tooling exhibits and demonstrations in the 
Michael Golden Labs. Among the displays were 
tape control without computer, low-cost tooling at- 
tachments, ceramic turning, spark machining, and 
plastic tooling materials. 

With David A. Chambers of Fort Wayne chapter 
serving as chairman, the morning session audience 
heard talks on plastic-faced dies, proven tooling with 
epoxies, and nickel and iron process for tooling. 

R. E. Erickson of Indianapolis chapter served as 
chairman in the afternoon. Two talks covered ex- 
plosive forming, one by Glen N. Rardin of Lockheed 
Aircraft Corp. and the other by John Haines of 
American Chemical and Potash. A paper on punch- 
ability by L. E. Roesner, assistant general superin- 
tendent of the Link Belt Co., described punch 
presses working at 900 strokes per minute. 

Concluding the technical portion of the day were 
two topics dealing with automatic control of ma- 
chining. G. R. Hibbard of The Fosdick Machine 
Tool Co. described a numerical control program 
for two and three-plane operations with a jig bore. 
H. C. Miller, Topp Industries, Inc., told of a “poor 
man’s method” of tape control without computer. 

Conference chairman was Prof. O. D. Lascoe of 
Purdue’s Industrial Engineering Department. The 
program was sponsored by Purdue, the 10 Indiana 
chapters, the student chapter and the NEC. 
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Prof. Arthur F. Gould (left), head of the industrial 
engineering department at Lehigh University, and 
Jay T. Black, junior from Pittsburgh, discuss read- 


Y 
Ras AL CONCERN over the state of education 
unfortunately is waning nowadays. Whenever two 
or more thinking men got together a year or so ago, 
chances were they would discuss the problems of 
American education. Odds were, too, that they 
would particularly ponder technological education, 
and that their discussion would end with a rueful 
shaking of heads. 

But the problems of education have been pub- 
licized to such an extent that even thinking men are 
beginning to recoil when they hear words like 
shortage of engineers, race for space, national secu- 
rity, struggle for survival. The unfortunate fact is 
that many of the problems are still unsolved. 

Some responsible leaders in industry and in or- 
ganizations such as ASTE are keenly aware that 
aside from the drama of this country’s military and 
economic race with Russia—there still remains in 
the United States the basic matter of maintaining 
an army of trained specialists to mastermind the 
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ing from Sandborn two-channel recorder with Asst. 
Prof. George E. Kane. Milling machine in background 
is part of new $100,000 lab ax university. 


production Leviathan that already exists. The train- 
ing grounds for this “officer corps” of industry are 
thought by some acute observers to be woefully 
inadequate. 

This is perhaps true not so much in know-how 
as at the know-why level—the level of ideation, 
invention, improvisation, supervision. 

Technical schools and institutes are by and large 
facing up to the challenge of turning out enough 
technicians and skilled craftsmen to operate the 
vast manufacturing complex in America. Technical 
and scientific societies, with help from enlightened 
industry, are ever expanding their efforts through 
seminars and conferences to keep engineers and 
other professional personnel up to date on tech- 
nological progress. But the number of top schools 
with first-rate industrial engineering curricula is 
alarmingly small; there are generally considered 
to be only a couple of dozen in the whole country, 
with perhaps half a dozen of these in the industrial 
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Checking surface finish with a profilometer in Le- 
high’s new Manufacturing Processes Lab is IE 


East. Out of 1850 institutions of higher learning in 
the country, these figures are indeed cause for 


concern. 


Heritage of Ivy and Steel 


One of the high-reputation schools with a high- 
performance training ground for industry is un- 
doubtedly Lehigh University, a small (2500-man) 
campus that manages to merge effectively a joint 
heritage of ivy and steel. 

Founded by railroad pioneer Asa Packer, Lehigh 
was envisioned from the first as a combination of 
engineering education with liberal arts. Now, 94 
years later, the closely integrated university, located 
on a wooded mountain overlooking the Lehigh val- 
ley and the city of Bethlehem, Pa., has grown in 
size but has never changed in character. An engi- 
neer at Lehigh matriculates and graduates in an 
atmosphere permeated as much by Bach as by 
Bethlehem Steel. 

Music to the ears of one of the key builders of 
Lehigh’s industrial engineering department, Prof. 
Arthur H. Gould, is the metallic aria of the ma- 
chines in the new Manufacturing Processes Lab. 

The long-sought shop is a triumph not only for 
a forward-looking university and the head of one 
of its vital departments, but also for the American 
Society of Tool Engineers. Besides being depart- 
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student Jesse Salwen, of Philadelphia. Supervising 
is lab director and ASTE member George Kane. 


ment head, Gould is serving his second year as 
chairman of the ASTE’s National Education Com- 
mittee. 

Directly in charge of the new lab is Asst. Prof. 
George Kane, member of six years’ standing and 
past first vice chairman of Lehigh Valley Chapter 
No. 83. Under him is a graduate assistant plus a 
full-time technician, Robert Lack. 

Establishment of the $100,000 lab was made pos- 
sible by gifts of alumni and friends of the univer- 
sity, and one of the campaign workers was a past 
national president of ASTE, Dr. Harry B. Osborn, 
Jr. of Cleveland (Class of 32). 

“We'll find out now how good we’ve been as 
teachers of theory,” George Kane said when the lab 
opened shortly after the first of the year. 

Just how good both theory and application have 
been was shown during the semester just completed, 
by the enthusiasm with which the IF students 
adopted the lab and by the excellence of the work 
they turned out. 


90 Percent ‘Sold’ on Tool Engineering 


Indicative of the shop’s motivational value is the 
fact that 90 per cent of the students who took lab 
courses last semester have demonstrated their in- 
tention to take advanced work in the tool engineer- 
ing area of industrial engineering. This contrasts 
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Past President Harry B. (“Doc”) Osborn, Jr., 
Lehigh alumnus, was an active worker in fund drive 
for Lehigh’s new lab. 


with only 30 percent who chose to continue in IE 
when the instruction was almost all theory. 

But though Lehigh’s engineering students now 
can obtain practical work in metal cutting, the 
emphasis is on “why” rather than “how” in the new 
laboratory, Gould asserted. In fact, the students 
gain familiarity with shop equipment before ever 
taking a course; Lehigh sends them on a contract 
basis to learn metal-cutting operations at an area 
technical school. 

Illustrating the know-why emphasis of laboratory 
work are the dozen experiments performed by stu- 
dents in IE 140. On engine lathes: 

@ Straight power requirements using dynamometer 


e Effect of tool geometry (side cutting edge angle) 
on tool life 


e@ Effect of tool geometry (scea) on finish 

e@ Straight tool life testing (tungsten carbide) 
@ Straight tool life testing (HSS) 

e Effect of cutting fluid on tool life. 
On milling machines: 


@ Straight power requirements using dynamometer 
@ Tool life testing 


e@ Effect of climb and conventional milling on finish 
e Effect of cutting fluid on finish. 

On drill press: 

@ Straight power requirements using dynamometer 
@ Tool life testing. 

Some 60 students a year, all at the junior level. 
will utilize the new lab. They work in teams of 
three, members of which switch around in opera- 
tion, data collecting and report writing assignments. 
The textbook is Metal Processing; in addition, stu- 
dents must complete a healthy assignment of out- 
side reading. 

Lab equipment includes two reconditioned mill- 
ing machines; two heavy-duty (20 hp. 16-in.) en- 


gine lathes: one ram type turret lathe; a vertical 
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spindle drill press; dynamometer recoiders, pro- 
filometers, and an optical comparator; and three 
pieces of grinding equipment for maintenance of 
the other machines. 

Gould and Kane hope next to acquire a press for 
forming operations experiments. 


Balanced Approach to Engineering 


A good proportion (20 percent) of the students 
taking industrial engineering are enrolled in a com- 
bined five-year course in arts-engineering. This 
joint apptoach is nothing new at Lehigh; but al- 
though it has been in operation since 1896, only in 
the last five years has it become popular. It has 
gone a long way toward meeting the criticism that 
engineering schools turn out narrow specialists 
who know how to make a living but who do not 
know how to live. 

Lehigh strongly considers that the balanced de- 
velopment of the liberal and technical aspects of 
education is essential to personal satisfaction and 
to preparation for leadership. In regular engineer- 
ing at the university, the student is required to take 
a minimum of 30 hours in the humanities. In the 
arts-engineering curriculum, the student has even 
more time to go into the “career nonessentials.” 

Lehigh’s double-barreled approach to engineering 
education is believed to be unique among colleges. 
With industry’s growing need for men with broad 
backgrounds and broad perspectives in addition to 
high technicai skills, such a program should thrive. 

The new lab and the students going through it 
under Professors Gould and Kane, however. lend 
assurance that the university is striving for balance. 
As engineering education turns more and more to 
science education and theoretical preparation, Le- 
high is not forgetting that application of theory is 
the role of the engineer. 





Equipment in Lehigh metal-working lab includes 
this optical comparator. James B. Godshalk, IE 
student from Chester Springs, Pa., takes a reading. 
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lhe increased importance being placed on testing 
for physical properties, particularly in the armed 
services, has prompted Louis A. Welt, president of 
Steel City Testing Machine, Inc., Detroit, to appoint 
Hucu A. Unum as field engineer with the roving 
assignment of liaison between the company and the 
U.S. Armed Forces. Unum, a member of Springfield 
(Ohio) chapter, has for the past four years been 
chief of the electromechanical standards laboratory 
at the Gentile Air Force Base near Dayton, Ohio. 


Paut HANSEL, Syracuse chapter member, retiring 
chairman and active in ASTE activities for the past 
ten years, has gone to Europe to take up his new 
position as senior manufacturing engineer, acting as 
consultant on building new production facilities for 
Carrier Corp., Syracuse, N. Y. Hansel has been 
associated with Carrier for ten years, working on 
tool design, plant layout, project engineering, and 


factory engineering assignments. 


Head of the department of materials processing 
at Cornell University will be the new title of Karu 
H. Mo.rrecut, member of the Ann Arbor Area 
chapter and professor of mechanical engineering at 


the University of Michigan until June. 


The president of Bryant Chucking Grinder Co., 
Springfield, Vt.. has announced the election of 
N. A. Leyps. Twin States chapter, to the office of 
vice president and general manager. Leyds has been 
with Bryant for six years and has broad experience 


in the machine tools field. 


Donato E, Operc, president of the Oberg Mfg. 
Co., Inc., Tarentum, Pa., has been added to the 


membership of the Young Presidents’ Organization, 
a group consisting of 32 chapters of corporation 
presidents under the age of 40, Oberg is a member 
of the Pittsburgh ASTE chapter. 


Raynes 


Another step in the strengthening of the Rohr 
Aircraft Corp.’s executive personnel is the appoint- 
ment of B. F. RAYNES as senior vice president. 
Raynes, of San Diego, has been in charge of manu- 
facturing up to this point. His new job will make 
him responsible for all company operations except 
the finance, legal and public relations departments. 


The announcement issued by the Milwaukee Gear 
Co. on the election of its new officers included the 
name of E. Jack Boriscu of the Milwaukee chapter. 
Formerly an assistant to the president of the firm 
and a director, Borisch now assumes the position of 
executive vice president. . . . Jones & Lamson Ma- 
chine Co., Springfield, Vt., announced the election 
of H. H. Warrmore as executive vice president, 
and J. C. Hepert as vice president. Both men are 
members of the Twin States chapter. ... Georce H. 
FEUSTEL of the Chicago chapter has taken over a 
vice president’s job at The Pyle-National Co. He 
has been with the firm for 17 years. . .. DONALD J. 
Wa.wace, Detroit chapter, and Leopotp H. Merz- 
GER, Chicago chapter, will serve as president and 
second vice president, respectively, of the Industrial 
Diamond Association of America, Inc... . JOHN F. 
Kruse, Dayton chapter member, has been appointed 
chief industrial engineer at the Reliance Electric & 
Engineering Co., Cleveland, Ohio. He formerly held 
the job of process engineer. Past Chairman 
Jerome Barrus of Long Island chapter has been 
chosen to represent the ASTE in the formation of 
the area Council of Technical Societies. 


His company has announced that Marvin L. 
Duceins, St. Louis chapter, has been appointed 
branch manager of the St. Louis territory of The 
ARTHUR LAWLER, JR., has 
accepted a sales post in New York City for the 
Vanadium Alloys Steel Co. He is a Worcester chap- 


ter member... . 


Carpenter Steel Co 


A North Texas chapter member, 
Ropert D. Ferris, assumes the title of marketing 
manager at Ace Drill Bushing Co., Inc \ pro- 
motion to the Hanson-Van Winkle-Munning Co.'s 
sales engineering staff has come to PETER ARNOLD 
of the Monmouth chapter. . . . The Pittsburgh chap- 
ter’s R. L. Huco has been appointed product repre- 
sentative for the sheet mill products division of 
Jones & Laughlin Steel Corp. . . . Ropert Wenpic 
of the Philadelphia chapter is a new manufacturing 
representative for The Skinner Chuck Co. of New 
... The N. A. Woodworth Co. has 
appointed Georce W. Duke, St. Louis chapter, as 


Britain, Conn. 


its sales representative in northern and eastern Ohio. 
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Quote oF THE MontH: “If you've been doing 
something the same way for five years, look around, 
my friend—there’s bound to be a better way of 
doing it now.”—Harry Conn, chief engineer, Scully 
Jones Mfg. Co., at Central New England Council 


Regional Conference, M.I.T. 


STUDENT CHAPTER #21 borrowed the futuristic 
tool engineer from the April cover of THE Too 
ENGINEER, put him on the back of a donated 
truck, and gave him a ride through downtown Buf- 
falo recently. In whipping up a float for Erie County 
Technical Institute’s annual moving-up day parade, 
the student chapter used the graphic man with the 
ASTE head and the pencil to depict the rapid 
growth of the ASTE and of Chapter #21 during 
the short time since its inception. With the addition 
of some king-size tools—micrometer calipers, slide 
rule, bolt and drill—the students drove home to 
hundreds of spectators the fact that ASTE is roll- 


ing in more ways than one... . 


Edgar R. Greene got a plaque for being the 200th 
member to join DENVER CHAPTER +77, and his 
wife was as pleased about it all as he. Greene 
works for Martin of Denver. 


And meanwhile, back in Pennsylvania, WIL- 
LIAMSPORT CHAPTER +49 members and their wives 
heard ASTE Vice President David A. Schrom 
roundly discuss “Are Tool Engineers Really 
Square?” After which they did some round and 


square dancing. 
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Chips 
anc 
Chatter 


More than 200 rotating gears spelled out “Tool 
Engineering” for 10,000 visitors at the Engineer- 
ing Exposition held on the University of Kansas 
campus in Lawrence. Members of StupENT CHap- 
TER #3 rigged up the striking display, along with 
special academic exhibits in nine laboratories of the 
Engineering Materials Processing Building. Shown 
with their gear sign are Prof. Paul G. Hausman; 
Donald White, first vice chairman; Harry Roark, 
chairman; and Jerry Stracke, program chairman. 
The sign was set up at the entrance of the building. 


A working demonstration of how a man can com- 
bine career and citizenship is Lester G. Heustis, 
chief engineer of the Riverside plant of Bridgeport 
Brass Co. and_ education 
chairman of RIVERSIDE 
CHAPTER #122. At the re- 
quest of the city school 
board, Les has been heading 
a citizens’ committee study- 
ing an $18 million financing 
program for the schools of 
Riverside and as an ASTE 
member has organized sev- 
eral programs promoting in- 
dustry-school cooperation. One accomplishment at 
the City College: a four-year engineering curricu- 
lum, combining courses already taught with others 
which the ASTE chapter had been plugging. 
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Chairman Norris W. Green of the Connecti- 
cut Day Committee welcomes over 300 tool 
engineers and guests at dinner climaxing full 
day of plant tours, technical session, and 
socializing. 


O,, OF THE ASTE’s most hallowed examples of 
chapter cooperation is the perennially successful 
Connecticut Tool Engineers Day. The 11th annual 
affair, held in Bridgeport May 14, perpetuated this 
tradition. 

With Fairfield County Chapter #6 as host this 
year, over 400 members and guests turned out 
despite preceding days of rain—to tour five out- 
standing plants in the area, attend a standing-room- 
only technical session, mix in a two-hour “social 
hour,” and hear a variety of speeches, including a 
half-hour “Prescription for Good Leadership” de- 
livered in a memorable Scotch brogue, at the cli- 
mactic dinner, 

“The sun came out—so did the people,” said 
Norris W. Green, chairman of the Connecticut Day 
Committee. Some 270 toured plants of the Bullard 
Co., Dictaphone Corp., the Lycoming Div. of 
AVCO. Raybestos-Manhattan, and Sikorsky Air- 
craft during the day. More than 150 crowded a 
room in Mary Journeys Inn when Edward Shlosser, 
of Metro Engineering Associates, Easthampton, 
Mass., explained methods and showed results of 
“Explosive Forming of Metals.” And everybody 
showed up across the street at the rambling Ritz 
Ballroom, to eat and to hear the National Associa- 
tion of Manufacturers’ Jim Low address his pithy 
remarks on leadership to “people who believe every- 
thing can be improved.” 

Low, native of Scotland and resident of Spring- 
field, Mass., told the assembled engineers and civic, 
political and industrial leaders that leadership is 
the ability “to see further ahead and to give other 
people a glimmering of what you see.” Ingredients 


of this quality, he said, include knowledge of your 
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job (“you can’t beat know-how no how”); knowl 
edge of your business or organization (you've got 
to be sold on ASTE or you can’t sell it to others”) ; 
ability to be yourself; a knack for salesmanship 
(“everybody with convictions is a salesman’) ; ca- 
pacity to assume responsibilities (“a leader’s got 
to be ready, reasonable, and right”); an ability to 
communicate (“the best way to express yourself is 
to use the other fellow’s language”) ; knowledge of 
your economic heritage and system (“profit is a 
lovely, not a dirty word”); ability to inspire oth- 
ers; integrity and consistency of character; and the 
Golden Rule. Low held out hope that his audience 
would remember at least one of these rules—the 
Golden one. 

“You may be the finest skilled craftsman in the 
world,” he added, “but unless you know how to get 
along with people you will be a failure in your job. 
\ leader must always recognize what other people 
are seeking a sense of belonging, recognition for 
a job well done, new experiences, and security——and 


help them achieve these things.” 


Grateful for Management’s Support 


National President Wayne Ewing outlined the 
history and objectives of ASTE, and expressed the 
Society's gratitude to the score of top management 
people seated at the two head tables—as well as to 
management people over the country —for encour- 
aging their tool engineers to participate in ASTE 
activities. National Vice President Philip R. Mar- 
silius, member of Hartford chapter, was toastmaster. 
Among other Society leaders present were Harry 


E. Conrad, national executive secretary. and Ray 
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Posed at head-table reception during Connecticut 
Day activities are (left to right) Harry E. Conrad, 
ASTE executive secretary; Vice President Philip R. 


Mayor 


Tedesco of Bridgeport welcomed the tool engineers 


Morris, past national president. Samuel 
and cited highlights of the favorable climate for 
industry that had recently appeared on his city’s 
horizon. Rev. William Kehayes, pastor of the Greek 
Orthodox Holy Trinity Church in Bridgeport, de- 


Session on explosive forming drew a full house. Here 
tool engineers crowd around exhibit table after talk 
by Edward Shlosser of Metro Engineering Associates. 
Attempting to dispel a “misconception,” Shlosser de- 
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Marsilius; Rev. William Kehayes; Bridgeport Mayor 
Samuel Tedesco; Connecticut Day Chairman Norris 
W. Green; and National President Wayne Ewing. 


livered the invocation. Chairman Green presided. 


Participating besides the host chapter were Hart- 


ford #7, New Haven #41 and Central Connecticut 
#148. In addition, members came from chapters 
in neighboring states, including a sizeable delega- 


tion from Long Island chapter. 


clared that no appreciable heat is generated in ex- 
plosive forming; no work hardening is encountered 
except in nickel alloys. The hour-long session fol- 
lowed a full day of plant visitations in the area. 
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CINCINNATI—Officers for 1959-60 are (seated, left to right) Frank Houston, first 
vice chairman; Broadus Rusk, chairman; Frank Kutz, second vice chairman; (stand- 
ing) Julius Steinhoff, chapter representative to the technical and scientific societies; 
Val Anzalone, treasurer; and Joseph Williamson, secretary. 


—Clarence Keller 
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Seattle Meeting 
Spotlights India, 


Officer Installations 
SEATTLE—Nilkanth (Neil) Chavre 


world traveler, lecturer and research 
engineer at Boeing Airplane Co.—was 
the guest speaker at the Seattie 
chapter’s joint ladies night and installa- 
tion meeting. He shared the speakers’ 
bill with ASTE National Director Ben 
Berlien. 

Born in Bombay. India, next door to 
Mahatma Gandhi, Chavre chose a sub- 
ject on which he was more than quali- 
fied to speak—**Modern India and Its 
Place in the United Nations.” Chavre 
has traveled to the four corners of the 
world conversing with industrial and 
political leaders, including Josef Stalin. 
Such experiences were recounted in his 
speech. 

But Chavre’s illustrious career as a 
continent-hopper was not the only 
reason for the Seattle chapter's inviting 
him to speak. For, before joining Boe- 
ing. he was a mass-production specialist 
at Ford Motor Co. for 16 years. During 
this time he was instrumental in setting 
up the Gorkhi plant for Model A pro- 
duction after Henry Ford sold the tools 
and dies to Russia. Later he and a part- 
ner formed their own heat-treating and 
machinery company in Cincinnati. 
Thus, it can be said, he is also well- 
versed in the field of tool engineering. 

Berlien spoke briefly on the activities 
of the ASTE at the national level and 
their value to the local chapter. The 
main objective of his speech was to 
make known to the new chapter officers, 
whom he installed, the firm foundation 
which they will have supporting them 
in their newly acquired duties and re- 
sponsibilities. Those taking the oath 
from Berlien were Gordon Duncan. 
chairman; Carl Carlson, first vice 
chairman; A. V. Bingham, second vice 
chairman; Forrest Swan, secretary; and 
Willard Smith. treasurer. 

Randolph Haugen 


Los Angeles 


Membership Chairman Nelson Heindl 
officiated at the special indoctrination 
meeting for ten new members who were 
formally inducted and shown slides of 
the facilities at Detroit, including a 
narration of the varied business activ- 
ities carried on by our headquarters 
staff. 

Following the induction ceremony. 
Gene Grahn, public relations chairman, 
extended the hand of fellowship in a 
short talk on the benefits of member- 
ship and the responsibility of ASTE 
members to pave the way to better un- 
derstanding between the local chapter 
and the national body. 
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Metal Formers from Four 
States Gather for Seminar 


at Kansas City 
KANSAS CITY 


devoted ta “New 


A technical seminar 
Developments —in 
Metal Forming” was held in Kansas 
City, Mo., under the auspices of ASTE 
Chapter #57, the Small Business Ad- 
ministration and the Greater Kansas 
City Federal Council. Up for dis- 
cussion were such topics as the Hydro- 
form process, explosive metal forming, 
the Floturn process, and advances in 
the technique of forming metals. Dur- 
ing the afternoon and evening of April 
24, “metal formers” from a surround- 
ing four-state area attended the sessions 
which were arranged by the Kansas 
City chapter’s education committee. 

The first speaker, Charles Williams. 
assistant manager of ammunition re- 
search and development, Winchester- 
Western Div., Olin-Mathieson Chemical 
Corp., demonstrated faintly audible ex- 
plosive metal forming on several small. 
thin-walled parts. He explained that 
when high explosives were used, as is 
necessary on heavy-walled, difficult-to- 
form materials, considerable real estate 
was imperative in order not to raise the 
wrath of neighbors. 

The Hydroform process was clarified 
by John McCormack, field engineer for 
the Meta-Dynamics Div., Cincinnati 
Milling & Grinding Machines. Inc. 
Metal thickness ranging between 0.004 
and %g inch is the present practical 
limit for McCormack 
said. Difficult-to-form metals. such as 


hydroforming, 


titanium, can be hydroformed by pre- 
heating blanks and tooling followed 
by a heat treatment of the formed part. 
The problem of maintaining reasonable 
life span for the diaphragm rubber 
used in the upper dome to confine the 
hydraulic fluid has been solved with 
existing materials, he said. 

William Busch, manager of the 
Floturn Div., the Lodge & Shipley Co.. 
offered a description of the Floturn 
process to those present. He began by 
emphasizing the fact that floturning 
is not the same as spinning, but rather 
is a shearing process, This process 
currently effects reductions of 50 per- 
cent on 5g inch thick stainless plate, 
he asserted. Busch showed samples 
of several parts. One of them, requir- 
ing a slight variation on the usual 
“one-roll” floturning, was a tube of 
high-tolerance straightness and uni- 
formity of wall which was literally 
extruded by a three-roll method. The 
result, Busch said, was the reduction 
of a 0.150-inch wall on the blank tube 
to a 0.025-inch wall on the finished 
tube, with an increase in length of 
about 9 to 42 inches. The approximate 
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Ed Juell, Chapter #57’s education chair- 


man, welcomes the 76 registrants to the 


Kansas City ‘metal-forming seminar. 


three-inch inside diameter of the blank 
remains almost unchanged in the fin- 
ished part. 

In summarizing, Frank G. Helander. 
special products development engineer. 
Loewy Hydropress Div., Baldwin-Lima- 
Hamilton Corp., said that today mis- 
siles and rocket engines provide the 
greatest demand for all the processes 
mentioned in the previous talks. He 
pointed out that these three techniques 
of metal forming usually require only 
half of a normal closed die with an 
obvious reduction in die cost and time 


in the toolroom. Joseph E. Gardner 


Chicago Engineer Tells 


Why Businesses Fail 
FOND DU LAC 


guests of Chapter #45 were told at a 
recent meeting that 1100 manufacturing 
concerns fail each month mainly be- 


Ninety members and 


cause they violate some of the basic 
laws of economics without knowing it. 

Harry Conn, chief engineer at Scully- 
Jones & Co., Chicago, spoke at the 
regular monthly meeting of the Fond du 
Lac chapter in Sheboygan, Wis. His 
formula for the successful management 
of business lies in the company’s ability 
to turn out a sufficient supply of the 
product, sell it at the right price and 
use the correct method to produce it. 
By means of slides and other illustra- 
tive examples he showed how simple 
mathematics can replace guesswork in 
arriving at these conclusions. 

The arrangements for this meeting 
were carried out by Program Chairman 
Wallace Welk, Hamilton Mfg. Co., Two 
Rivers; and Bernard Grall and Anthony 
Nottling; both of the Vollrath Co., She- 
boygan. Roland Hecker 


Saginaw Valley 


Kenneth R. Treer, vice president of 
Grey Equipment Co., spoke on small 
assembly automation before 90 mem- 
bers and guests at a recent meeting. 
Treer gave examples of manual meth- 
ods of manufacture which were repro- 
duced by automated methods. His 
presentation was supplemented by dis- 
plays and slides and followed by a 
question and answer period. 

Francis Sehn, ASTE national direc- 
tor, presented Michael Skunda with the 
Award of Merit plaque in recognition 
of unusual effort and dedication in serv- 
ice to his chapter. Sehn also adminis- 
tered the oath of office to incoming ofh- 
cers. 


Growth of Ithaca, ASTE 
Discussed at Chartering 


ITHACA—Representatives from four 
neighboring chapters were on hand for 
the chartering ceremonies of Ithaca 
Chapter #157. Elmira, Binghamton, 
Syracuse, and Rochester chapters all 
sent emissaries to the April affair. 
Also present was National Director 
Joseph L. Petz, who performed the 
swearing-in ceremonies and who re- 
counted the progress made by the 
ASTE in the past 27 years. Those 
sworn in by Petz were Arthur Green, 
chairman; Donald Gibson, first vice 
Roger Geer, second vice 
chairman; Donald Wilcox, secretary; 
and Carlton Tarbell, treasurer. 
Charles Chatfield, guest 
offered his impressions on the past, 
present and future of Ithaca. He be- 
gan by discussing the city’s first cen- 
tury as an agricultural center. He then 
covered its second century which was 


chairman; 


speaker, 


devoted primarily to uplifting its edu- 
cational standards. But the third cen- 
tury, the present one, is the one which 
will offer the most opportunity to tool 
engineers, for this is the age of indus- 
try and science, he concluded. 

Anna B. Gage 


Peoria 


George H. Sanborn of the Fellows 
Gear Shaper Co. spoke to some 100 
members and guests at the April 7 
meeting. In his talk, “The Appel Proc- 
ess (chipless machining),” Sanborn 
said the process was originally devel- 
oped in Germany by Dr. Appel during 
World War II, the specific purpose 
being to mass-produce army rifles. The 
Fellows Co. plans to develop the proc- 
ess for sale to other companies. He also 
informed the group of a new type gear- 
tooth form developed and adapted by 
the Russians, 
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Fulfilling Employees 
Psychological Needs 


Vital to Production 
INDIANAPOLIS 


H. Lawshe, humans are very unpre 
dictable animals. To show how psycho- 
logical variables enter into’ production, 
Dr. Lawshe, dean of University Exten- 


sion at Purdue, described a typical case 


to members at the April meeting of the 


Indianapolis chapter. 

Lawshe picked three groups of gar- 
ment factory workers for his experi- 
ment, each group consisting of 12 sub- 
jects. The reason for choosing garment 
workers specifically lies in the fact that 
the units they turn out per hour are 
easily counted. Each worker was evenly 
matched as to his skill, working condi- 
tions and all other physical and super- 
visory elements surrounding him. The 
workers also shared the problem of a 
production change-over for a new style 
of dress. 

In Group C all 12 members were 
called into a conference and told what 
changes were to be made. That was all. 
After the change production fell, very, 
very slowly it began climbing again. 
Lawshe said. 

The 12 in Group B, however, were 
differently. Three lead 


sheep or “informal leaders” were called 


approached 


into conference with supervisors prior 
to the produc tion change. They worked 
out the change with supervision and in 
turn instructed the other nine as to what 
the changes would be. Production again 
dipped, but at a moderate rate returned 
to normal 

All 12 members of Group A were in- 
vited to confer with supervisors and an 
industrial engineer. The workers were 
asked to state their opinions and ideas 
on how to convert to the new dress line 
Following a brief setback a tremendous 
increase in production took place. By 
the end of the 30-day period, the gar- 
ment workers were producing half 
again as many units per hour as they 
Why? 


Simply because the workers’ ideas were 


were before the change-over. 


considered and utilized. 

Psychology has tremendous implica- 
tions on production, Lawshe confided 
\ man can produce a lot of parts using 
an outdated method. But this same 
man, if he wants to, can make the most 
modern methods fail. The reason for 
this lies in that group of needs shared 
by all men and resulting from their 
surrounding culture. These psycholog- 
ical needs are: to be a part of a group, 
formal or informal; to be wanted by a 
group; to be needed by other people; 
and the need to create or produce. 

Management today has to appeal to 
these needs in order to maintain and in- 
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According to Dr. C. 


TWIN CITIES—Presenting an Award 
of Merit to Glen Roberts (left) for his 
service to the Society on the national 
and local level is National Director 
Joseph Petz. Looking on is Twin Cities 
outgoing chairman, Arnold Lidfors. 


crease production. It has to weigh in the 
balance how many decisions, according 
to the risk involved, it can allow its 
employees to make. 

Lawshe concluded his talk by stating 
that, “Management is the best which 
operates at the highest level of em- 
ployee participation that the situation 
will permit.” 

At this same April meeting ASTE 
Die Design Handbooks were awarded 
the top students in tool and die design 
courses from area schools. They were 
James Wagner, Lain Technical Insti- 
tute; Jack Hoffman, Purdue University 
Extension; and Vincent 
Acme Technical Institute. 


Robert R. Huser 


Disborough, 


SYRACUSE—Chairman F. A. Verrillo 
receives the chairman’s pin from install- 
ing officer T. Ray Adams, Sr. Other 
1959-60 officers are Robert Metz, first 
vice chairman; Harold McNair, second 
vice chairman; A. Williams, treasurer; 
and Robert Eaton, secretary. 

—John C. Parry 


Talk on Gun Drilling 


Given at Long Beach 


LONG BEACH—An unexpected con- 
test for the office of chapter secretary 
developed at the chapter’s April meet- 
ing. Five candidates were nominated 
from the floor. After four ballots and 
a good deal of suspense, Glenn E. 
Rucker won out. He was given a warm 
round of applause by fellow members. 

Guest speaker Edward L. Nelson, 
service engineer for the National Twist 
Drill & Tool Co., Rochester, Mich.., 
talked on portable gun drilling at the 
meeting. Paul J. Bodnar 


Assistant Editor 
Leaves Magazine 


Dorothy Taylor left her job 
as an assistant technical editor 
for THe Toot ENGINEER on June 
19. Miss Taylor had been with 
the magazine for more than ten 
years. After spending the sum- 
mer in Europe she will return to 
Detroit to take over the dual edi- 
torship of The Reproduction 
Engineer, official publication of 
the three-year-old Society of Re- 
production Engineers, and The 
Draftsman, the monthly magazine 
of the Association of Professional 
Draftsmen. Included among her 
duties as overseer of the two pub- 
lications will be the editing. lay- 
out work and promotion 

Miss Taylor was graduated 
from Indiana University with ma- 
jors in journalism and psychol- 
ogy. Her diversified career has 
included a stint at an advertising 
agency, a year’s employment at 
Champion Spark Plug and final- 
ly, before joining THe Toot Encr- 
NEER, service in the Army Signal 
Corps, where she helped in the 
design of suppression systems. 
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The National Industrial Production Show of Canada, held in Toronto May 4-8, 
included among its 400 exhibits a 30x10-foot display booth illustrating and describ 
ing the major activities of the ASTE. Shown explaining one of the posters to a few 
of the 15,000 registered visitors is William Baird of Headquarters staff. The supply of 
membership applications and all other Society literature on hand at the booth was 


exhausted by the second day of the show 


Handbook Contributors Commended at Pittsburgh 


PITTSBURGH-—Six authors, all living 
within the area of Chapter #8 and all 
contributing to the forthcoming revised 
edition of the Tool Engineers Handbook, 
were honored at the April meeting. In- 
troduced by Technical Publications 
Committee Chairman John M. Breen 
and commended for their efforts and 
contributions were J. W. Kehoe, West- 
inghouse Electric Corp.; W. Kennicott, 
Kennametal, Inc.; J. C. Redmond, Firth 
Sterling, Inc.; C. D. Tucker, Aetna Ma- 
chine Co.; D. F. Dickey, Firth Sterling; 
and, substituting for J. B. Sutton, Jr. 
of Sutton Engineering Co.,. R. A. Bland 
of the same firm. 

The main speaker of the evening was 
W. S. Holloway, development engineer 


at Madison Industries, Inc. He sur- 
veyed the history of deep hole drilling. 
modern gun drilling, the construction 
of gun drills, and their cutting charac- 
teristics. Holloway considers modern 
gun drilling an art now, one which is 
beginning to come into its own as a real 
production tool. The talk was _ illus- 
trated with color slides. 

The final activity of the evening was 
a report by Walter Kiefer, area captain 
of the National Membership Committee, 
who has been working as adviser to a 
group of students at Penn State Mc- 
Keesport Center with the hope of form- 
ing an ASTE student chapter there 
The Center is an extension of Penn 
State University John M. Breen 


MILWAUKEE—The Milwaukee chapter officers for 1959-60 are (left to right) 


Ralph L. Perlewitz, first vice chairman; 


Edward J. Stanek, treasurer; Joseph 


Mundbrot, chairman; Gerald C. Woythal, secretary; and Keith D. Entrekin, second 


vice chairman. 
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—Roger D. Cox 


Hartford 


There were 210 present at the tech- 
nical meeting on May 4 at Pratt & 
Whitney Co., West Hartford. Richard 
Smith, chief tool engineer, machinery, 
and Lee Thayer, administrative assist- 
ant, both of P & W., spoke on the in- 
fluence of numerical control on tool 
engineering. The program included a 
tour of the shop to observe a numerical- 
ly controlled table and a Keller milling 
machine. Also observed in action were 
a 4EA jig borer and a Universal inspec- 
tion machine nicknamed “The Mon- 
ster,” both numerically controlled. A 
panel discussion followed the tour, with 
E. E. Kirkham, chief project engineer, 
machinery; and M. Levine, project en- 
gineer, both of P & W., joining the 
speakers. 


Hargreaves Joins 


Detroit Stamping 


George M. Hargreaves, mem- 
ber of ASTE Headquarters staff 
for five years and most recently 
editor of THe Toot Encineer Dt- 
RECTORY, has resigned to become 
manager of marketing and prod- 
uct development at the Detroit 
Stamping Co. 

Before 
staff to supervise the 


joining the magazine 
prepara- 
tion of the new directory, Har- 
greaves had been editor of the 
ASTE Data Sheet Service. Other 
staff assignments included ad- 
ministrator for the Society's Na- 
tional Standards Committee for 
four years and of the National 
Professional Engineering Com- 
mittee for three years. 

In the newly created position at 
DeStaCo, Hargreaves will coor- 
dinate promotion and advertising 
in the firm’s three divisions 
finished products, stamping, and 
marine products—in addition to 
directing market research and 
new product development. 





Tri-State Joins 

Society as 25th 

Student Chapter 

TRISTATE COLLEGE—Chartering 


ceremonies for Tri-State College Stu- 
dent Chapter #25 were held May 14 
at the Angola, Ind.. campus. On this 
occasion national recognition was given 
a student group which has been active 
as an affiliate of the Fort Wayne senior 
chapter for more than ten years. 
Presenting the charter to Chairman 
Donald Moorehead, mechanical engi- 
neering student from Zanesville, Ohio. 
was Carl Darger. member of the Na- 
tional Finance Committee and _ past 
chairman of the National Membership 
Committee. Darger told the students 
to always bear in mind that “with 
change comes challenge, and not only 
opportunity but responsibility. The tool 
engineer is the main link between the 
research laboratory and the ultimate 
economy of the nation.” He concluded 
by welcoming the students to “the so- 
ciety for men of inquiring minds.” 
Other officers installed by Darger be- 
sides Moorehead were Floyd Kunce, 
first vice chairman; Theodore Ferrell, 
second vice chairman; Kenneth Null. 
treasurer; and Donald Critton, secre- 
tary. The group’s faculty adviser is 
Douglas Barton, associate professor in 
mechanical engineering at the school 
David Chambers, immediate past 
chairman of the Fort Wayne chapter 
and a major force in the securing of 
lri-State’s national status, turned over 
a membership kit to Null. A token of 
the Society’s support and interest in the 
new chapter came in the form of a $50 
check delivered by Marvin Bunting, 
staff administrator from Headquarters. 
Che principal speaker of the evening 
was Alfred Peterson, chief engineer at 
Franklin Tool Co., Huntington, Ind.. 
and present chairman of the Fort 
Wayne chapter. His talk—“The Value 
of Your Society after Graduation” 
stressed the challenge of technocracy. 
which means the tool engineer of the 
future must learn more, know more and 
continue to improve his work in orde1 
to maintain recognition in his field, for 
industry is now, more than ever. de- 


manding competent, thinking engineers 


San Diego Jr. College 


The chartering of Student Chapter 
#23 and the swearing in of the four 
executive officers took place at the San 
Diego Hotel April 10, with 300 present. 

ASTE President Wayne Ewing, As- 
semblyman G. Crawford, San Diego; 
Dr. Rust, California Western Univer- 
sity; and H. Emerson, Rohr Aircraft. 
as speakers, contributed some interest 
ing thoughts on industry and education. 
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Donald Moorehead (third from left), chairman of the new chapter at Tri-State 
College, happily accepts the charter from Carl Darger, past chairman of the National 
Membership Committee. Watching the proceedings are other new officers and 
students at the college which is celebrating its 75th anniversary this year. 





BRISTOL, TENN.-VA.—Pictured at the monthly meeting which was highlighted by 
a talk on “Low Altitude Defense” are (left to right) Buford Smith, chief engineer 
at Raytheon Missile Systems Div.; Dr. Ivan Getting, guest speaker and vice presi- 
dent of engineering and research at Raytheon Mfg. Co.; John Brisner, program com- 
mittee chairman; and Ralph Burton, chapter chairman. —T. L. Parr 
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TUCSON—High school participants in Tucson chapter’s first tool design contest get 
their merit awards and prizes at the May meeting. Left to right are J. C. Pierce, 
Chapter #106 chairman; Seymour Jacobson, education chairman; John Kurath, Gary 
Koepp, and Robert Hansen, first, second and third prize winners respectively; and 
A. G. Foster, education cochairman. —G. H. Moritz 


The Tool Engineer 








(Left to right) Francis Buyak, first vice chairman; Joseph Nessing, Jr., treasurer; 
William H. Hefron, Jr., secretary; and Lowell T. Yeager, chairman, outline plans 
for the future of Student Chapter #22. 


Technician Shortage 
Noted in Akron Talk 


AKRON—Chapter members and their 
guests, graduates and faculty members 
of the American Technical Institute in 
Akron, were told at the May 19 meet- 
ing that the so-called shortage of engi- 
neers is really a shortage of techni- 
cians, 

The speaker was Arthur B. Heiburg, 
supervisor of the tire test lab at Fire- 
stone Tire & Rubber Co. and a past 
chairman of the Akron ASTE chapter. 
Heiburg said that the ratio of techni- 
cians to engineers is generally held to 
be about eight to one. The ideal ratio, 
however, is usually estimated to be 
somewhere between one to one and six 
to one. “In short,” he told the 52 stu- 
dents on hand to receive their diplomas, 
“vou are to be congratulated—and you 
are needed. 

“A lot of people think that just be- 
cause a man’s an engineer he can do 
anything. This isn’t true. Too often the 
engineer is doing things that someone 
else could, or should, be doing. Speci- 
fically, 


more, 


technicians. And more and 


engineers’ talents are being 
needed in management rather than in 
technology.” 

Sharing the 


was J. 


program with Heiburg 
A. Donndelinger., numerical con- 
trol application engineer with Kearney 
& Trecker’s Servo Machine Tool Div. 
Donndelinger explained his company’s 
numerical control system and warned 
the audience they would soon “be up to 
your ears in numerical control, whether 
you want to or not. Because your job 
is to make more and better goods at 
less cost, and that is the contribution of 
numerical controls when applied.” 
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Monmouth Conducts 
Annual |. and E. Night 


MONMOUTH Fifty-five vocational 
and technical students and 25 teachers 
from various schools throughout cen- 
tral and southern New 
among the 215 


Jersey were 
present at Chapter 
#130’s annual Industry and Education 
Night. 

The diversified lineup of guest speak- 
ers included Earl Garrison, superin- 
tendent of Monmouth County Schools, 
who spoke on the four R’s relating to 
engineering students just starting out in 
industry. Four words to remember, Gar- 
rison said, are responsibility, resource- 
fulness, reliability, and good relations. 

Lloyd Christianson, president of Elec- 
tronics Associates, Inc., said progress in 
tool engineering within the next five 
years may double in comparison with 
that of the last decade. 

Defining the difference between vo- 
cational and industrial arts education 
was John Smith, state supervisor of 
industrial arts. The difference, he said, 
lies in the fact that learning a trade 
is the main objective of a vocational 
education, whereas industrial arts orient 
the student in the processing of ma- 
terials. 

Karl Whitol, president of Whitol In- 
dustries, then spoke on this country’s 
dire need for craftsmen—men who know 
how to work with their hands. Follow- 
ing his speech was a short talk by the 
president of the Shore Shop Teachers 
Association, Richard Williamson, who 
thanked the Monmouth chapter and the 
Society as a whole for the educational 
opportunities they have offered voca- 
tional and technical students in the 
area. —E. Noris 





Hartford Student 

Group Chartered 

STATE TECHNICAL INSTITUTE— 
Under the direction of the Hartford 
chapter a new student chapter has been 
chartered at the State Technical Insti- 
tute, Hartford, Conn. Student Chapter 
#22 was officially recognized by the 
ASTE at a meeting in West Hartford 
attended by many Society dignitaries. 

Introduced by the toastmaster were 
Ray Morris, past national president, 
who spoke briefly after presenting the 
chairman’s pin to Lowell T. Yeager, 
and National Director Joseph Petz, who 
administered the oath of office. Petz 
also emphasized the responsibility that 
accompanies membership in the ASTE, 
especially when one holds an official 
position, 

Following a presentation by the Hart- 
ford chapter and the Society itself of 
two checks totaling $100 for the S.T.I. 
chapter’s treasury, Marvin Bunting. 
staff administrator from National Head- 
quarters, came forth with a member- 
ship kit. Bunting urged the new stu- 
dent members to promote the Society 
on campus and volunteer information 
about the ASTE to all those interested 
in tool engineering. 

Also on hand to lend encouragement 
were the officers of the Hartford senior 
chapter. Francis Buyak 





LIMA—Prof. Norman F. Jennings (left) 
of the mechanical engineering depart 


ment, Ohio Northern University, ac- 
cepted Chapter #97’s annual scholarship 
award on behalf of the school. Recipient 
of the scholarship was Charles B. Leader, 
(center). Also present was the 1958 
scholarship recipient, Donald Campbell. 


Elmira 


At the April 6 meeting Paul Young- 
dahl, director of research at Material 
Handling Systems, Inc., spoke to 77 
members and guests on the various 
overhead rail and ground level em- 
bedded rail material handling systems 
Many 


of these systems, Youngdahl said, attain 


in use throughout the country. 


large proportions and are run in the 
same manner as railroads. Of special 
interest were the switches which can 
be incorporated into the systems, mar- 
shalling yards, and holding stations. 
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MOHAWK VALLEY TECH—April 29 saw the installation of the new officers of 
Student Chapter #10, Mohawk Valley Technical Institute, Utica, N. Y. Left to 
right are Chris Stephan, Mohawk Valley senior chapter chairman, who officiated at 
the ceremony; Douglas Miller, incoming chairman; Mary Lynn Gregory, secretary; 
Ronald Mapstone, past chairman; Paul Wicker, first vice chairman; and Louis 
Gass, second vice chairman. Gass was the winner of a 1959 ASTE International 
Education Award. 


Long Island 


At the April 13 Oscar 
Gruenwald and Joseph Gallo, first and 
second-year students, respectively, at 
New York State Agricultural and Tech- 
nical Institute, were the recipients of 
$125 checks as winners of a contest 
sponsored by the Long Island chapter. 
The contest consisted of participation 
in a 300-400-word essay on “How Can 
Professional Society Activity Benefit 
My Career?” There were other con- 
siderations such as scholastic standing, 
extra-curricular activities and member- 
ship in honor or professional societies. 


meeting 


Firm President Dies 


Byron Frank Bower, founder and 
president of the Pines Engineering Co., 
Inc., of Aurora, IIl., died May 5. A 
civic leader, long-time pilot, and mem- 
ber of Fox River Valley chapter, Bower 
was widely known throughout industry 
in this country as well as abroad. He 
formed Pines Engineering, a leading 
maker of tube bending machines, after 
20 years’ experience as research engi- 
neer at Western Electric Co. and chief 
engineer of the Howell Co. 





SPRINGFIELD, MASS.—Receiving the 
chapter’s semiannual scholarship from 
outgoing Chairman George H. Foy (cen- 
ter) is Daniel M. Webster, mechanical 
engineering student from Western New 
England College. Viewing the proceed 
ings is the new chapter chairman, Allen 


M. Johnson. —WNicholas Latino 
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Los Angeles Chapter 
To Mark 20th Year 


LOS ANGELES—Chapter #27 will 
celebrate its 20th anniversary with a 
party at the Statler-Hilton Hotel on 
Aug. 1. The dinner dance, which will 
follow a day-long meeting of the Cali- 
fornia Council chapters at the same 
hotel, will also be in honor of National 
President Wayne Ewing. 


Nashville 


On April 21, 43 members and 40 
guests attended a program and dinner 
given by Moore-Handly Machine Tool 
Div. R. E. McKee, director of technical 
and engineering training for the R. K. 
LeBlond Machine Tool Co., spoke on 
“The Science and Application of Metal 
Cutting.” 


Lowell Tech Forms 
Student Chapter 


LOWELL TECH—With its chartering 
on April 29 the new student chapter at 
Lowell Technological Institute in Massa- 
chusetts added 25 new members to the 
Society. 

At the chapter’s initial meeting this 
spring National Director Wilfred J. 
Pender installed these new officers: Jo- 
seph Thiel, chairman; Don W. Mason, 
vice chairman; George Trearchis, sec- 
retary; and George Oehler, treasurer. 
Representing the students on the fac- 
ulty will be Prof. J. Arthur Ainsworth. 

Sharing the speaker’s platform with 
Pender were Dr. Martin J. Lydon, 
president of LTI, and Dr. Charles R. 
Mingins, chairman of the school’s de- 
partment of engineering. Various other 
guests attended the chartering cere- 
monies, including Marvin J. Bunting, 
headquarters, who gave the new group 
a membership kit. 


Two Chapters Visit 
Plant, Install Officers 


An activity-packed joint meeting of 
the New Haven and Central Connecti- 
cut chapters was attended by 279 mem- 
bers and guests. Consisting of a plant 
tour, dinner, installation of officers, and 
several technical talks, the meeting 
moved from the Cheshire plant, Water- 
bury Farrel Foundry & Machine Co., 
division of Textron, Inc., to the Waverly 
Inn at Cheshire, Conn., for the regular 
meeting presided over by Phil Marsi- 
lius, ASTE vice president. 

At the Cheshire plant the group 
viewed several machine tools, including 
a large Ingersoll mill employing a 
closed-circuit television contre] system 
used for machining operations on large 
castings. In addition, the intricacies of 
the Sendzimir rolling mill and many 
different heading machines were point- 
ed out and demonstrated by guides who 
were members of the plant’s engineer- 
ing staff. 

The group’s first undertaking when it 
reached its meeting place was the 
swearing in of the new officers for both 
chapters by Marsilius. Taking the oath 
of office in the New Haven chapter were 
Chester J. Rybacki, chairman; Joseph 
A. Benson, first vice chairman; Stanley 
W. Weigel, second vice chairman; 
Bernard W. Didsbury, secretary; and 
Harold Carlson, treasurer. The Central 
Connecticut chapter’s officers are John 
H. Cameron, chairman; Henry J. Som- 
ma, first vice chairman; John R. Shel- 
don, Jr., second vice chairman; Donald 
H. McCullough, third vice chairman; 
Frank R. Seidler, secretary; and Ed- 
ward F. Wall, treasurer. 

Affiliate membership plaques were 
presented to representatives of five firms 
in the area. 

The third order of business consisted 
of three illustrated talks concerning 
many of the new innovations seen by 
the members on their tour of the Chesh- 
ire plant. Among topics discussed were 
the plant’s cold heading department 
and the Sendzimir planetary and hot 
and cold strip mills, and how these 
machines are filling a very important 
need in modern manufacturing. 

—Henry J. Somma 


Atlanta 
“The Art of Modern Tube Bending” 


was the subject of a talk given at the 
April 28 meeting by Ernie Hill of Pines 
Engineering Co. Members viewed the 
past and present methods of tube bend- 
ing presented on color slides and film, 
showing the different types of bending 
operation, different types of mandrels 
used and some of the problems encoun- 
tered and how to overcome them. 


The Tool Engineer 














ASTE Semiannual Meeting 
ASTE 28th Annual Meeting 


ASTE Tool Show 


SPECIAL EVENTS 
Oct. 8-10 
April 21-28, 1960 


April 21-28, 1960 





The Chase-Park Plaza Hotels 
St. Louis, Mo. 


Statler-Hilton and Sheraton- 
Cadillac Hotels, Detroit. 


Detroit Artillery Armory. 








OKLAHOMA CITY—Members watch a punch press trimming die-cast hammer han- 


dles during tour of the Little Giant Pump Co. 


Rochester Tech 


Awards for their help in organizing 
Student Chapter #18 were presented 
at the installation banquet to Cyril 
Donaldson and Frederic Buehler. The 
ASTE faculty award went to Raymond 
Biehler as the outstanding instructor in 
R.I.T.’s mechanical engineering depart- 
ment for 1958-59. Speaker at the ban- 
quet, attended by 63, was the editor of 
Product Engineering magazine, Elmer 
J. Tangerman. Others present were Dr. 
Mark Ellingson, R.I.T. president; Fa- 
culty Adviser Sherman Hagberg; and 
Chairman Ervin Hodson, Jr., of Roches- 
ter senior chapter. —Roger Aceto 





NORTHERN NEW JERSEY—Viewing 
one of the displays set up by the Kear- 
fott Co., Inc., Little Falls, N. J., are 
several of the 500 members and guests 
who attended Chapter 


#14’s annual 
Executive Night. The program was de- 
voted to “Tooling for Outer Space.” 


—C. Nebel 
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—Lee Roy Chapman 


Employment Services 
Available to Job Seekers 


Readers who may be in need of 
placement assistance are reminded that 
the state employment services—affili- 
ated with the United States Employ- 
ment Service—provide specialized help 
to job seekers in professional and sci- 
entific occupations, such as tool engi- 
neering. 

There are about 1800 local offices of 
the various state employment services 
across the country, and they are as 
handy as your telephone directory. The 
address of a local office is listed under 
(state name) State Employment Serv- 
ice. 

These state offices offer the following 
services: 

Provide placement assistance for all 
types of professional workers—engi- 
neers, designers, scientists, technicians, 
and managers. 

Match the education experience and 
desires of the applicant against the re- 
quirements of the job through the use 
of modern interviewing and 
techniques. 

Through a nationwide clearance sys- 
tem, maintain a current national list of 
all professional and managerial job 
vacancies filed with employment serv- 
ice offices. This system includes a pro- 
fessional placement network of 90 
selected offices throughout the country 
to expedite the filling of openings in 
this category. 

Furnish labor market information 
about job openings on a local, state 
and national basis. This information 
pinpoints the geographical areas where 
professional workers with specified 
skills and training are needed. 


testing 





Positions Wanted 


PRODUCTION ENGINEER—Eighteen 
years’ tool engineering and design ex- 
perience in aircraft missiles industry. 
Background includes supervision and 
coordination of the following func- 
tions: Preparation of manufacturing 
tooling proposals and estimates, proc- 
ess planning, tool design and methods 
development. Will relocate for op- 
portunity requiring creativity and abil- 
ity to think in a management sense. 
Write to: Box 149, ASTE News Dept., 
The Tool Engineer, 10700 Puritan, De- 
troit, Mich. 





SALES ENGINEER—Twenty years’ ex- 
perience in sales engineering, machine 
shop procedure, tools and gages. Forty- 
four years old, married, have two chil- 
dren; wish to relocate with going con- 
cern in need of man with experience. 
Write to: Box 150, ASTE News Dept., 
The Tool Engineer, 10700 Puritan Ave., 
Detroit 38, Mich. 


TOOL DESIGNER—with ten years’ ex- 
perience on jig, fixtures, plant equip- 
ment. Thirty-five years old, U.S. citi- 
zen. Interested in locating in the 
Midwest. Milwaukee area preferred. 
Write to: Box 151, ASTE News Dept., 
The Tool Engineer, 10700 Puritan Ave., 
Detroit 38, Mich. 


Position Available 


DIE TOOL ENGINEER—Here is an 
opportunity to handle important proj- 
ect assignments. Thorough knowledge 
of construction and application of high 
production metal and stamping dies. 
Will determine method of making 
parts and assemblies. Recommends de- 
sign of tools and gages, size and type 
of equipment. Assists tool setup men 
and must be familiar with die tryout 
practices. Attractive salary and unlim- 
ited possibilities for promotion. Write 
to Mr. L. M. Burch, Personnel Dept., 
Firestone Tire & Rubber Co., Akron, 
Ohio. 





Tomorrow's Engineers 


Discussed at San Diego 
SAN DIEGO—“Tomorrow’s Engi- 


neers,” who they are and what they will 
face, was the theme of the San Diego 
chapter’s industry and education meet- 
ing held April 10. Top representatives 
of government, industry and education 
discussed the problem of assuring an 
adequate number of qualified engineers 
to fill the need resulting from the rapid 
economic development of San Diego. 

This April meeting—with speakers 
such as Assemblyman George Craw- 
ford; B. F. Coogan of Convair; Dr. 
William C. Rust, president, California 
Western University; and Admiral C. C. 
Hartman, commandant of the Illth 
Naval District—served as the focal 
peint of Chapter #44’s educational ac- 
tivities. 


K. R. Neer 
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carbide inserts... 
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Any combination of 
style, size and grade 
to meet your needs 


Complete machining flexibility is possible only when you can get exactly 
| “a the right combination of carbide insert grade, size and style... 
V-R Elevator Type when you need it. That’s why V-R manufactures the most complete 
Toolholder. line of inserts available anywhere. Regardless of the operation 
to be performed or the type of material to be machined, 
there’s a V-R carbide insert that’s best for your job. Ask 
your V-R representative. He will be glad to show you how 
V-R’s complete line can provide fast answers 


V-R Solid Base to your cutting tool problems. 


Type Toolholder. Send for Catalog 


VR-58 for 
complete details. 


Vascoloy-Ramet corporation 


PRIME MANUFACTURERS OF REFRACTORY METALS ENGINEERED FOR THE JOB 


862 Market Street Waukegan, Illinois 


USE READER SERVICE CARD, CIRCLE 35 The Tool Engineer 





Progress in Production 


BRIGHT CHROME PICTURE 
WITH IMPROVED PROCESS 


Dissatisfaction with chromium plat- 
ing’s resistance to rust and corrosion 
has urged research toward a search for 
a solution to this common problem. 

Tests by Metal & Thermit Corp. in- 
dicate that thicker chromium, properly 
applied, is one of the most economical 
methods of achieving durability, while 
studies at Batteile Memorial Institute, 
sponsored by American Zinc Institute 
have come to the conclusion that “in- 
creasing thickness of copper and nickel 
is less effective in preventing corrosion 
than increasing thickness of chromi- 
um.” 

Stepping off from these conclusions, 
engineers came out with Duplex Chro- 
mium, a technique based on processes 
developed by Metal & Thermit Corp. 
The new system applies a much thicker 
layer of chromium than previously pos- 
sible and increases corrosion and rust 
resistance up to 500 percent. 


Depends on Dual Applications 

In use, the process consists of suc- 
different 
types of bright chrome plate. The first 
provides especially good covering and 
throwing power to afford a uniform 
plate even in deep or awkward recesses. 


cessive application of two 


The second coating builds up total 
thickness of chromium to as much as 
100 to 200 millionths of an inch. Until 
recently, 10 to 20 millionths of an inch 
was about the maximum chromium 
plate thickness possible. According to 
H. D. McLeese, Metal & Thermit vice- 
president, application of thicker coats 
resulted in rapid build-up within the 
coating and caused excessive cracking. 
Consequently there was a rapid reduc- 
tion in corrosion resistance. 

Also of interest to most manufactur- 
ers, the process has been found to be 
generally adaptable to most existing 
production plating operations with mi- 
nor modifications. 
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VACUUM FURNACE IMPROVES ALLOYS 


With 


equipment, 


installation of new furnace 
Steel Co. has 
achieved consumable electrode vacuum 
are melting to produce highly refined 
tool steels and superalloys on a produc- 
tion basis. 


Latrobe 


The company is utilizing 
the technique, which it calls Vac-Are, 
for tool, bearing and aircraft steel pro- 
duction “to make stronger, more heat 
resistant, more ductile, cleaner, more 
perfect alloys.” 

The process, which involves melting 
a large electrode into an ingot under 
suitably high vacuum, makes it possi- 
ble to remelt steel to almost eliminate 
dissolved gases, and thus either react 
or float out most undesirable inclusions. 
Only slight chemical refining of the 
steel in this furnace is possible; there- 
fore, the electrode which is remelted 
must be as good as pessible. The less 
dirt and lower the gas content in the 


Below: Control operations of the 
vacuum are melting furnace are cen- 
trally located adjacent to the unit, with 
the furnace in full view of the opera- 
tor through the window. Console in- 
struments provide continuous informa- 
tion on melting variables. 


a ay 
ed a 


initial electrode, the better job is done 
by consumable electrode melting and 
the better the final product. 

The furnace, designed and built by 
Lectromelt Div. of McGraw Edison in 
cooperation with Latrobe’s technical 
and engineering personnel, is a 20-inch 
diameter unit capable of producing a 
maximum ingot of 8500 Ilb—this 
amounts to an annual output of 6,- 
000,000 Ib. 
tures is a novel compact power supply 
and an unduplicated electrode drive 
control that assures automatic correc- 


Among its unusual fea- 


Above: Operator reloads the consum- 
able electrode vacuum arc melting 
furnace, which in Latrobe’s new equip- 
ment takes only 20 minutes. Supports 
recede into the floor when furnace is 
in melting position. A second crucible, 
at left of equipment, is ready for load- 
ing. Design simplicity permits two fur- 
naces to be handled by a crew of three. 


109 








@ ACTUAL 
MANUFACTURERS 
OF RESINOID 
METAL AND 
VITRIFIED 
DIAMOND WHEELS 
UP TO 
AND INCLUDING 
24” 
DIAMETERS 


Call or write 


for literature 





TRADEQMARE 


THE PAUL L. KUZMICK 
COMPANY 


271-279 GROVE AVE. 
VERONA, N.J. 











@ MANUFACTURERS 
OF RESINOID 
AND RUBBER 
BONDED WHEELS 
SERVING THE 
AIRCRAFT, CUTLERY 
AND STEEL 
FABRICATING 
INDUSTRIES. 


Call or write 
for literature 
today 


P or tee 


PEKAY ABRASIVES, INC. 
271 GROVE AVE. 
VERONA, N.J. 
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tion within 1/100 of a second of any 
variables during the melting cycle. This 
control system assures unfformity of 
metallurgical properties throughout the 
ingot. The mechanical booster type 
vacuum system has a capacity of 4,500 
cfm with a blank-off pressure of under 
5 microns. Operational floor-space re 
quirements are unexpectedly small— 
375 sq ft, with operations conducted 
from an adjacent control point. 

The process for which the furnace 
was designed consists of arc remelting 
of the desired alloy under vacuum. The 
electrode is suspended in the crucible 
and a low-voltage arc is struck. As the 
electrode melts, dissolved gases are 
drawn off under vacuum and undesir- 
able inclusions are substantially elimi- 
nated. Bottom-to-top solidification pat- 
tern of the molten metal results in im- 
proved ingot structure. Furnace down 
time between melts with the new unit is 
about 20 minutes. This affords a sub- 
stantial increase in daily output for 
Latrobe. 

In demonstrating Latrobe’s reasons 


for entering the field of vacuum- 
melted steel, Dr. S. G. Fletcher, vice- 
president and technical director, 
pointed to tensile bars made of Dyna- 
flex. One bar, melted conventionally 
with controlled electric furnace tool 
steel practice, has only slight ductility 
at 300,000. The second bar, from the 
Vac-Are furnace, with same composi- 
tion and same heat treatment, showed 
tremendous increase in ductility as it 
necked down before fracture. In this 
particular alloy, which is Latrobe’s en- 
try into the field of tool steel for air- 
craft structure, this characteristic of 
ductility is a vital one. It could, for ex- 
ample, as Dr. Fletcher mentioned, be 
the difference between a landing gear 
breaking or giving with the shock, in a 
hard landing. 

Bearing steels also show improve- 
ment for use after vacuum melting. 
Heavily loaded precision bearings often 
have three to four times the service life 
when vacuum melted, because this pro- 
cessing removes inclusions and gases 
that tend to start fatigue cracks. 





IMPREGNATION TECHNIQUE 
BROADENS IRON POWDER USE 


With the advent of modern pressing 
and heat treating techniques that allow 
production of larger parts as well as 
high strength parts and components 
with special tailored properties, ap- 
plications of iron powder and other 
powder metallurgy parts structural and 
functional uses have made a rapid ad- 
vance. As a result, such parts as in- 
strument housings and pump com- 
ponents are being designed to be made 
from iron powder. 

However, many such parts must meet 
requirements for corrosion resistance 
and pressure tightness. Most specifica- 
tions for corrosion resistance can be 
met by a suitable electroplated coating. 
For both effective electroplating and 
pressure tightness, complete freedom 
from porosity is required. But the 
newer techniques of repressing and 
heat treatment treating interfere with 
plastic impregnation if conventional 
impregnating techniques are used. 

Elimination of porosity in ferrous and 
nonferrous sand castings by plastic im- 
pregnation is not new. The vacuum im- 
pregnation process and the 19V5 polyes- 
ter impregnant developed by American 
Metaseal research engineers also is now 
commonplace, particularly where pres- 
sure tightness is essential. However, ab- 
solute elimination of porosity in parts 
treated is impossible because of the 
variables in the foundry process which 
prevent a uniform porosity pattern 
from developing. 

In powder metal parts, the porosity is 
an even more complex problem. Slight 


variations in pressure, amount of pow- 
der fill and direction of pressing cause 
nonuniform porosity. Then with new 
powder metallurgy procedures, another 
class of problems arose. Metaseal re- 
search studies have classified these into 
three categories: 


1. Parts that have been in contact 
with oil as a result of quenching 
can not be properly impregnated 
even when cleaning techniques 
such as ultrasonic vapor degreas- 
ing are used. 

2. Parts that are repressed to a high 
density do not lend themselves to 
proper impregnation. The same 
is true of parts that are coined or 
“sized.” 

. Preforming and briquetting pro- 
cedures affect the impregnation 
process. 


Solution to the situation came with 
the “tailored” impregnating techniques. 
Each part to be impregnated is studied 
individually. Often, when it is known 
that parts are to be impregnated, the 
original metalworking process may be 
altered to avoid an impossible problem 
in impregnation. Now iron powder 
parts which must be heat treated to 
increase their strength and hardness, 
are impregnated prior to the heat treat- 
ing operation. The polyester impreg- 
nant is converted to a carbonized resi- 
due by a “burning out” process. Parts 
then are subjected to normal heat 
treating techniques. The residue re- 
mains in the pores and acts in the same 
manner as conventional polyester im- 
pregnant to prevent salt entrapment 
during electroplating. 
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QUALITY GEAR DEBURRING 
WITH LEAVED WHEEL 


deburring technique that provides 
profile consistency from tooth to tooth 
and gear to gear while giving the gear 
face protection has been developed by 
Minnesota Mining and Mfg. Co. and 
Barber Colman Co. The process, which 
combines coated abrasives and a ma- 
chine tool operation, involves a special- 
ly designed, formed PG wheel that 
moves by hydraulic action into working 
position and automatically feeds into 
contact with the gear. At the end of a 
prespecified contact period, the wheel 
retracts to the starting position. Entire 
operation is one push-button cycle. The 
wheel and gear spindles operate in .a 


timed relationship so that the work 
indexes one tooth for each revolution of 
the wheel. 

The wheel used in the work is made 
of hundreds of leaves, created from 
aluminum oxide mineral resin-bonded 
to a cloth backing. These are fabri- 
cated into a wheel and locked at the 
hub with aluminum flanges. Thus 
formed, it is possible to grind a small 
chamfer on the complete tooth profile 
—particularly important on _ helical 
gears where the acute angle on one side 
of the profile may distort or burn dur- 
ing hardening. 

In one example of the method in 
use, an implement manufacturer re- 
duced deburring cost on a 24tooth 
sprocket from 2714¢ to 7.4¢ and work- 
time per sprocket (two sides) from 3 
minutes to 40 seconds. Total dollar 
savings amounted to 270 percent. 

Production models of the deburring 
machine, made by Barber-Colman, will 
employ PG wheels in the 6 to 14-in. 
diameters; and the Model 1600 will 
accommodate gears up to 16 in. OD. 
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DO YOU 
THROW 
“USED” TAPS 


You can’t afford it! 


As the pictures show, taps cost roughly 6 times ~, 
- | 


as much as drills. Yet it’s common practice to re- 
sharpen the drill — and throw away the tap. 

Blake Chamfer Grinder /Blake Flute Grinder 
used in combination, create or restore: 


It doesn’t make sense. And it’s an awful waste 
1. exact indexing of cutting edges. 


of money. 
2. controlled rake angles for each job. 


That’s where Blake comes in. 

Blake makes low cost, high-precision tap grind- 
3. correctly ground spiral points. 
4. perfectly relieved chamfers . . . 


ing equipment. These easy operating tools can 
make one tap do work of six! UF 


make your taps last up to 6 times longer 
EDWARD BLAKE COMPANY, INC., DEPT. 13, 570 PLEASANT ST, WATERTOWN, uss 


reduce work spoilage . . . enable taps to cut more 
USE READER SERVICE CARD, CIRCLE 37 





accurately and uniformly with less strain. . . cut 
tap costs as much as 65%, 

It’s surprising how many people overlook this 
proven, basic method of saving money. Be sure 
you don’t. Ask us for complete information. 
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GEL COATING 
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- 
- 
oe 


EPOCAST’ 


QUALITY CONTROLLED FORMULATIONS 


- 
~ -* 


1 ER se MERE eae a 
-~ 
- 
_ 
~- 


~ 


~ 
= -_ 
~ 
_ - 
~~ <= oo | 
eae ee 


tavdue plastics 


On.¢ OR SOR AF wD -~ 


a* 


4516 BRAZIL STREET e LOS ANGELES 39, CALIF. 





FOUNDRIES MACHINISTS 


Registered trade names: 
* EPOCAST 
* EPIBOND 
*PLASPREG 
*CALCERITE 
* JET-KOTE 
*EPOFILM 
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Whatever kind of gears you make... 
Whatever way you make them 


National Tool Go, 


can supply the right type cutting tool 
because we make all types 


National Tool Co., with 50 years 
experience in the manufacture of 
special cutting tools, mokes all 
varieties of gear cutting tools for 
all types of spur, helical and worm 
gears—as well as for sprockets 
and splines. Whatever your geor 
requirements—large or small— 
National engineers can help you 
decide the most efficient method 
of producing them. Many gear 
manufacturers have found it profit- 
able to look to National Tool Co. 
for all their gear cutting tool re- 
quirements. 


Herringbone Gear Cutters 


Gear Shaper Cutters 


NEVO 


Representatives in major industrial centers TOOL CO. 
Cleveland 2, Ohio 
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TOOTS of today 


Contour Correcting 
Machine 


Cross-sectional distortions of alumi- 
num extrusions can be corrected to ex- 
tremely close tolerances with this con- 
tour correcting machine. It handles flat 
sections up to about 14 in. wide and can 
make multiple corrections of shapes cir- 
cumscribed by a 9-in. circle in one pass. 
The machine has. been designed to ac- 


commodate the different cross-sectional 
distortions that occur in the extrusion 
and heat treatment of complex shapes. 
Its correcting mechanism consists of 
two main-drive spindles with rolls, 
which may be used for correcting as 
well as traction, and up to 8 correcting 
idler rolls, which may be positioned in 
many different ways on as many as 12 
toolholder positions. After initial setup, 
toolholders may be adjusted externally, 
both vertically and horizontally, to ap- 
ply increased or decreased pressure. 
Sutton Engineering Co., First Nation- 
al Bank Bldg., Pittsburgh 22, Pa. 
Circle 351 
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Conveyor Feed 


The Fabri-Flex chuting arrangement 
for gravity-feed rolling or sliding part 
conveyance consists of spring steel side 
and ride rails that combine strength 
with flexibility of installation and appli- 
cation. There is no need for special 
design chuting in this equipment which 
permits fast on-site assembly from 
standard components to suit any part 
configuration, plant layout or process 
sequence. Installation requires no 
special skills or tools. It can be routed 
around any obstructions and cut to 
length at the time of installation. Re- 
arrangement of rails and spacers nor- 
mally will accommodate part design 
changes or new parts. Process sequence 
changes require only rerouting the 
assembled chuting. Fabri-Flex chuting 
can be used with fixed oscillating, o1 
reciprocating feed installations. 

F. Jos. Lamb Co., 5663 E. Nine Mile 
Rd., Detroit 34, Mich. Circle 352 


High-Speed Balancers 


A line of high-speed bench type 
balancers handles miniature belt, air, 
or electrically self-driven parts or 
assemblies. Both horizontal and vertical 
models are available. 

Unbalances causing work support 
movements greater than 0.000002 in.., 
with work rotating at any speed be- 
tween 1,000 and 3,000 or between 4,000 
and 12,000 rpm, can be quickly and 
accurately measured and _ located. 
Standard equipment includes an ampli- 
fier, a direct reading amount of un- 
balanced meter and a strobe lamp 
assembly to indicate angle of unbal- 
ance. Supports for work from 14 to 8 
oz or from 8 oz to 10 lb are furnished. 

Simple operation does not require 
skilled personnel. The HS _ balancers 
are designed for fast setup over a wide 
work range. Special tooling includes 
optional accessories such as_ special 


ae . 
sewn Gas 


: & 
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work support fixtures, a photo-cell 
unit, an automatic speed control pack- 
age for air-driven parts. 

The HS balancers require no special 
mountings. Accuracy is not affected by 
extraneous vibrations or electromag- 
netic disturbances. including those set- 
up by electrically self-driven assem- 
blies. Regardless of workpiece weight 
or method of drive, unbalance can be 
measured and located to full machine 
accuracy in two transverse planes, as 
little as 14-in. apart, with unbalance 
indications in one plane unaffected by 
unbalance in the other. 

Gisholt Machine Co., Madison 10, 
Wis. Circle 353 


Relieving Fixture 


The Model S relieving fixture pro- 
duces a spiral point on twist drills, 
provides proper relief in sharpening 
countersinks and deburring tools and 
sharpens taps. The fixture also may 
be adapted to sharpening a variety of 
other types of cutting tools requiring 
either or both radial and axial relief. 
Design of the tool, which can be used 
with most types of tool and cutter 
grinding machines, permits rapid set- 
ups, ease of operation, and minimum 
maintenance requirements. 
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A fine feed for longitudinal! travel is 
built into the fixture. Twist drills 
pointed on the fixture permit self-cen- 
tering, better hole size, good hole finish 
and long drill life. 

The Weldon Tool Co., 3000 Woodhill 
Rd., Cleveland 4, Ohio. Circle 354 





Automatic Die Cutter 


Model D-2212 automatic die cutter, 
capable of cutting an unlimited amount 
of rule automatically, is particularly 
suitable for cutting rigid plastics and 
plastic-like material, efficiently and 
continuously from a roll of material, or 
continuous lengths of a vacuum or pres- 
sure formed web. The die cutter will 
feed, die cut and eject at up to 20 
strokes per minute. Index of the feed is 
precision adjusted from 6 inches to 12 
inches, accommodating continuous webs 
up to 22 in. in width. It also is adapt- 
able to continuous forming machines. 

Steel rule or other types of cutting 
dies are used with the equipment. The 
air-hydraulic heat assist aspect of the 
die cutter permits a clean cut edge and 
a greater die cutting length than ordi- 


We can't turn back the calendar, but— 
you can buy SAJO Millers today at the same price 
you paid for a comparable machine tool in 1949. 


stood still... 


Produced by Sweden's master craftsmen, these modern 
machine tools are engineered to maintain precise tol- 
erances in continuous heavy-duty production. An ex- 
ample is the unique SAJO spindle construction em- 
ploying SKF precision 2-row staggered roller bearings 
followed by thrust ball bearings, providing better 
load distribution and silent, vibration-free operation. 


Built to U. S. standards, SAJO Millers are recognized 
for their accuracy, dependability and long life. 
Condensed specifications: 
table 52” x 11 
longitudinal movement 33'/2 
16 spindle speeds, 39-1500 r.p.m 
American Standard Taper No. 50 
main drive motor 72 h.p 
feed motor 14 h.p. 
Accessories: 
Universal Dividing Head, Rotary Index Table, Vertical 
and Universal Milling Attachments, Slotting Attachment, 
Vises, Arbors. 


Also available: 
SAJO Plain and Universal Millers, table size 41/2"x 94". 


Here are “hindsight” opportunities for 
foresighted machine tool buyers. 


Write for literature and references in your area 


@ austin 


corporation 
76-V_ Momaroneck Avenue, White Plains, N. Y. 


HORIZONTAL AND VERTICAL SHAPERS—POWER HACKSAWS 
Fast Service and Parts Available from Major Cities 
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narily obtainable. Such materials as 
oriented styrene will cut cleanly and 
easily with the heat assist in the auto- 
matic die cutter. Required air pressure 
is nominally 100 psi. 
Tronomatic Machine Mfg. Corp., 
1881 Park Ave., New York 35, N. Y. 
Circle 355 
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Punch Press Attachments 


A Microbar gaging assembly, mounted 
on the pantographic Duplicator attach- 
ment of the Strippit Fabricator punch 
press, makes it possible to produce tem- 
plates or single production pieces to ex- 
tremely close tolerances. The assembly 
(illustrated) consists of one machined 
bar bridging the Duplicator carriage 
and another mounted on the work table. 
Both bars are precision drilled and 
bushed at 1 in. intervals, with dial in- 
dicators to provide forward, backward 
and lateral settings to the nearest thou- 
sandth. Stops placed in the bushed 
holes in both Microbars contact each 
dial indicator arm to provide the read- 
ings. Operation involves placing the 
stops to the nearest inch as specified on 
the layout or drawing, then adjusting 
the carriage to obtain the desired read- 
ing in thousandths, and locking the 
carriage in position. This automatically 
positions the work on the Fabricator 
table and the machine is tripped to 
punch the hole. 

A second attachment, a toggle switch 
mechanism, cuts changeover time be- 
tween template punching and produc- 
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tion punching with the Fabricator-Du- 
plicator. Punching sheet metal master 
templates on this machine is done by 
foot treadle, using either the Microbars 
or the Dupl-O-Scope optical locator to 
position the template blank. Production 
punching is done automatically by a 
self-tripping Duplicator stylus as it is 
inserted into each template pilot hole. 

Houdaille Industries, Inc., 211 S. 
Buell Rd., Akron, N. Y. Circle 356 


Tape Perforator 


Capable of punching 40 columns per 
second this compact tape perforator has 
a drive mechanism which requires only 
one eccentric and one cam-generated 
motion. 

The perforator incorporates four-way 
staggered positioning of the large 
punching electromagnets to provide 
compactness and maximum force. Rap- 
id response to punching signals is ob- 
tained by an overlap. As the drive shaft 
completes 180 deg of the complete 


punch each 
column, the perforator will accept the 
signal from the next column to be 
punched. 


revolution required to 


Safety features include an interlock 
to prevent the feed from advancing the 
tape until a column has been punched. 
An alarm indicates low tape supply. 

Standard models will accept any 
standard tape size up to 1 in. in width, 
and any code column to 8 channels. 
Tape width may be changed easily in 
the field. Special models capable of 
punching up to 30 channels are avail- 
able. 

Data Instruments Div., Telecomput- 
ing Corp., 12838 Saticoy St., North 
Hollywood, Calif. Circle 357 
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Lathe 


With a standard Demoor lathe 
equipped with an automatic, single- 
point threading device called Hydro- 
minic, production of parts which re- 
quire threading can be an automatic 
operation. The threading device is 
attached to the rear of the carriage 
saddle on the lathe with spindle bores 
up to 124% in. It permits automatic- 
cycle, straight or tapered threading, 
outside or inside. High speeds of the 
lathe enable the use of carbide tools, 
making the automatic features of the 
machine adaptable to aluminum ma- 
chining as well as steel. 


The combination of a standard, 
modern engine lathe with the automatic 
features of Hydrominic permits un- 
usually precise functions without manu- 
al control. The combination also makes 
turning, boring and threading opera- 
tions possible on the same machine. 

Operation of the machine is very 
smooth. Reversal of the lead screw 
(which controls the threading pass and 
rapid return) is accomplished without 
reversing the lathe’s spindle. Tapers 
of up to 12.5 percent on the radius 
can be thread cut and long entry 
threads are easily machined. 

Stokvis Multiton Corp., 18 Secatoag 
Ave., Port Washington, N. Y. Circle 358 





Thickness Gage 


Material thickness to two-millionths 
of an inch can be measured without 
contacting material by the Model 42000 
nuclear thickness gage. It will measure 
thickness of protective coverings, coat- 
ings and impregnations to within 0.01 
percent of total material thickness; and 
changes in basic unit weight of 0.005 
mg/sq cm. 

Particularly suitable for use in con- 
tinuous process industries where qual- 
ity control is important, the gage pro- 
vides automatic uniform product con- 
sistency when used in conjunction with 
RCL’s automatic controls. 

The gage will measure metal and 
plastic extrusions, rubber, textiles, foils, 
resin impregnations, protective cover- 
ings, and wax, paint, chemical, paper 
coatings. 

In operation, the gage measures the 
amount of radiation which passes 
through the material as it flows past a 
small radioactive source. Changes in 
material thickness cause changes in 
strength of radiation detected. 

A preamplifier is remote from meas- 
uring point, and unaffected by environ- 
mental conditions. There is a continu- 
ously adjustable time response from 14 
to 30 sec. A single electronic control 
unit permits detection at two points. 

Radiation Counter Laboratories, Inc., 
Nucleonic Park, Skokie, Il. 

Circle 359 


Automatic Soldering 
and Brazing Machine 


This automatic induction soldering 
and brazing machine consists of a Ree- 
velec L4D 1 kw high-frequency induc- 
tion heating generator and a variable 


speed motor-driven turntable. Turn- 
table diameters of 18 to 36 in. are avail- 
able, while the speeds range from 1% to 
10 rpm. 

The turntable incorporates an auto- 
matic kick-off arm to eject soldering or 
brazed assemblies after sufficient cool- 
ing time. Turntable and _ induction 
heater are electrically interlocked. For 
handling different shapes and types of 





assemblies, various holding jigs and tool is put into production. 
heating coils are available. ; The fixture which offers the inherent 
Soft soldering operations are han- . accuracy of a dead center holding de- 
dled by this equipment at a rate in ex- vice, has a work capacity of 6 in. di- 
cess of 3000 per hour. For larger loads, 4 ameter and 16 in. length. Length ad- 
bigger assemblies, high-temperature sil- justment is clamped against spring 
ver brazing and heat-treating jobs, - Wy pressure to prevent end play during 
larger Reevelec induction heaters may ; ——t grinding. The fixtures can be mounted 
be supplied with the turntable. Inert : re “ . on the universal vise of any tool and 
and reducing atmosphere systems are ; cutter grinder. 
available as accessories. ’ — a Wetmore Tool & Engineering Co., 
Reeve Electronics, Inc., 609 W. Lake : 5320 E. Washington Blvd.. Los An- 
St., Chicago 6, Ill. Circle 360 geles, Calif. Circle 362 





Boring Bar 


Developed to allow finishing of 
small-diameter holes with throwaway 
inserts, this microadjustable boring bar 
can carry interchangeable heads for 
boring holes from 4% to 1% in. in di- 
ameter. Because each head can be 
adjusted to cut up to a 1%-in. larger 
diameter, it is possible to cover the 
complete range with four heads. Each 
head also can be adjusted slightly 
undersize 

The bars are stocked partially fin- 
ished in consideration of the critical 
length-to-diameter ratios of boring bars. 


Heads are finished to required lengths 


iO) 


2 =_" =. ¥ 


— 


for specific applications, with limits de- 
pendent on hole diameter. Interchange- 
able heads can be completed for use of 
either triangular or square carbide 
throwaway inserts. 

Basic bar and ends of the inter- 
changeable heads that are fastened to 
the basic bar are made with fixtures so 
that additional heads can be obtained 
at any time for use with an existing bar. éé y Saa° | 

Wen Co. 1220 Woodward Heigits | WO T@ NOW Splitting tenths, thanks to Moore's 


Blvd., Ferndale 20, Mich. Circle 361 





say Karl Harig, chairman, These are the words of two of Amer- 
ing leaders, 


_ erber aris. presider ica’s acknowledged tool 
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139 TO REQUEST ADDITIONAL TOOLS of Warig Manutacturing Corporation, Chicago .somost independent producers of ac- 
OF TODAY INFORMATION “Our operators feel these are the best curate dies—carbide, laminat a 
machines they have ever worked on... Bre ma, and oe H. si ‘ian 
Says President Herb irig, former 


Holding Fixtures “Moore’s No. 3 Jig Borer and No. 3 president of National Tool & Die Man- 


Jig Grinder take care of the ufac turers Assoc iation: 
This adjustable center holding fix- neat: ees i nay te vate, semen yang 
y industry today... Grinders has been an integral part of 
ture is designed to speed grinding and the development and success of our 
aid accuracy for grinding or inspecting company from 15 employees in 1937 
such tools as drills, reamers, counter- OP See ee > Deep Soeeys Sone 
bores, end mills, step tools and ID form VIR, 
tools. The device produces precisely TOSL 
concentric ground surfaces and cutting 
edges that all work evenly when the 
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Electronic Feeder 


Automatically controlled feeding of 
small to sub-miniature parts is accom- 
plished with an electronic device called 
a Kicker. The unit provides a means 
of continuously and _ automatically 
breaking up jams or inertia, while al- 
lowing continuous feeding of miniature 
parts at unusually rates. The 
Kicker supplies an automatically timed 
and adjustable energy impulse to the 
feeder different than the regular ampli- 


slow 





Herbert Harig, president, and Karl Harig, 
< hairman, Harig Vanuf acturi wporation, 
Chicago, examine tenth-spli 
from their No. 3 Moore Jig Gr 


(left) and Vo. 3 Moore Jig Borer 


new No.3 Jig Borer and Jig Grinder” 


first to install ¢ 
model. That’s why w 
first with Moore’s tent! 
Jig Borer an 0. 3 Jig Grinder. cept to say that we stand ready to help 
| you duplicate Harig’s record of satis- 


among. the ch new tool manufacturer which meets both 
tests better than does Moore?” 


The re’s Little more we can add, ex- 


t 


t, OV faction. You can start by asking tod Ly 

r Moore f for our detailed literature on the new 
& ane g Grinding Department No.3 machines with their largertables; 

to 15 macl 

Sums up Chairman Karl Harig: 

“When owner-managen 


hardened, ground and lapped ways; 
no gibs, no overhang. 

ent invests Also, our dealer organizations will 
its money in machinery, it does so only gladly share with you their extensive 
after thorough analysis and careful 


selection. I don’t know of any machine 


knowledge of holes, contours and sur- 
faces (see column at right). 


MOORE SPECIAL TOOL COMPANY, INC. 


t 7, Connecticut 
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Moore dealers know 
holes, contours & surfaces 


®@ Machinery Sales Company 
2838 Leonis Boulevard 
Los Angeles 58, California 
@ B-H-S Machinery Company 
717 Airport Boulevard 
South San Francisco, California 
@ Brett Machinery Company 
639 Madison Street 
Oak Park, Ilinois 
@ The Cameron & Barkley Co, 
Machine Tool Division 
107 South Franklin Street 
Tampa, Florida 
@ State Machinery Company, ine. 
1800 North Meridian Street 
Indianapolis 2, Indiana 
@ Allen Supply Company, Inc, 
221 Third Avenue, S.W 
Cedar Rapids, lowa 
@ Ernst-Eichman Machinery Corp, 
323 West Murdock Street 
Wichita, Kansas 
@ Peninsular Machinery Company 
19178 James Couzens Highway 
Detroit 35, Michigan 
@ Ernst-Eichman Machinery Corp. 
1701 Locust 
Kansas City 8, Missouri 
@ William Scheer Company 
6376 Clayton Road 
St. Louis 17, Missouri 
@ Jeffreys Engineering & Equip. Co. 
P.O. Box 3443—Guilford Bldg 
Greenst North Carolina 
@ The C. H. Gosiger Machinery Co, 
1046 Delta Avenue 
ati 8, Ohio 
s Machinery Company 
ayfield Road 
121, Ohio 
e C. H. Gosiger Machinery Co, 
n & McDonough Streets 
n 2, Ohio 
s Machinery Company 
5 West Central Avenue 
jo 1 Ohio 


Machine Tool Company 

4-516 South Peoria 
11, Oklahoma 

e Machinery Company 


S.E. Union Avenue 


 T—e Me th 


, ax 


114, Oregon 

K. Stamets Company 
s Arcade Building 

rgh 22, Pennsylvania 


ton Machinery Company 
x 5959,918 W Commerce 
c 22, Texas 


0 


en Jie Machinery Company 
2 Hudson Street 
Ss 


e 4, Washington 
CANADA 
@ The D. T. Lawrie Machinery Co. 
98 Traymore Avenue 
Hamilton, Ontario, Canada 
@ Moore Bros. Machinery Co., Lid. 
9 St. James Street W. 
Montreal 3, Quebec, Canada 





tude, jarring the parts into further 
movement. On standard units, the im- 
pulses are adjustable from 5 to 60 sec 
and in varying degrees of energy output 
as required by the nature of the pieces 
being fed. Feeding speeds can be 
achieved as slow as one per minute. 
Although it also is effective at normal 
feeding speeds of 200 to 300 per minute. 
It also assists in orientation and posi- 
tioning of parts. 

The Kicker is useful on any shape 
or type of part made from metal, glass, 
compressed powder, plastic and assem- 
bled parts in any size from 0.004 to 0.5 
in. Units are also available on special 
order to movement of 
parts. 

Affiliated 
wick, N. J. 


assist larger 


Inc., Old- 
Circle 363 


Manufacturers 
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Surface Grinder 


The No. 17H precision surface grind- 
er, with 14-in. capacity under full 
12-in. diameter grinding wheel, has in- 
finitely adjustable table speeds up to 


70 fpm. Infinitely adjustable cross 


feed ranges from 0.005 to 0.250 in. 
with rapid traverse for dressing the 
wheel from the chuck or quick posi- 
tioning the work. 

Covel Mfg. Co., 
Mich. 


Benton Harbor, 


Circle 364 


Lathe Loader 


An automatic loader for use on the 
IMP automatic lathe feeds heavy coup- 
plings into a cradle where they are 
picked up by an injector head and 
chucked into an air-operated chuck. 
The machine turns the outside di- 
ameter, forms the radius on the flange 
and chamfers the bore on the coupling. 
The finished piece is automatically 
ejected, picked up by an injector head 
and chucked into an _ air-operated 
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chuck. The machine turns the outside 
diameter, forms the radius on the flange 
and chamfers the bore on the coupling. 
The finished automatically 


piece is 


ejected, picked up by a safety finger 
and dropped on an evacuation chute. 
By utilizing this automatic loader, pro- 
duction of 450 pieces per hour is easily 
maintained. 

The machine cannot get out of time 
as all movements are controlled from 
cams revolving at the same speed as the 
main cam shaft. 

The IMP and the automatic loader 
are designed for operations demanding 
high spindle speeds, fine finishes and 
extreme accuracy. It is also suitable for 
turning heavier work such as small pis- 
tons, bushings and gear blanks. 

Seneca Falls Machine Co., 17 Fyfe 


Bldg., Seneca Falls, N. Y. Circle 365 
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THERE ARE 
KNU-VISE 
PRODUCTS 


TO MEET YOUR EVERY 
CLAMPING NEED 


(OVER 150 MODELS) 
LAPEER devices are the choice 
of leading manufacturers for all 
operations requiring fast and re- 
liable clamping. 
Recognized as clamping engineers 
we can give you much valuable 
assistance. We will gladiy discuss 
your clamping problem at your 
plant. 


UNMATCHED FOR RUGGED USE, 
DEPENDABILITY, 
SPEED AND LONG SERVICE 


They were developed through ex- 
haustive tests in laboratory and 
years of practical use. 


Cc Y-400 (1) 


“Sas 


LAPEER MANUFACTURING CO. 
3053 DAVISON ROAD, LAPEER, MICH. 


Manufacturers of over 150 models of manually 


and air-operated clamps and pliers 
WESTERN DIV.: PECK and LEWIS CORP. 
4436 Long Beach Ave., Los Angeles 58, Calif. 


CANADIAN DIV.: HIGGINSON EQUIP. 
SALES, 1131 Pettit Road, Burlington, Ontario 
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Contour Gage 


Deviations as small as ten-millionths 
of an inch in the curvature or contour 
of inner and outer bearing races can be 
detected by the Accutron electronic 
gage which also can be used to inspect 
the radius of other types of precision 
parts. 

Equipped with standard components, 
it checks race curvature of inner and 
outer bearing rings from °¢ to 6 in. OD 
and ball size from 1/16 to 5% in. diam- 


eter. With additional components ‘for 


miniature bearings, it can check inner 
rings with 0.050 to 0.500 in. OD and 
outer rings with 0.075 to 0.500 in. ID. 
Design of the gage assures repetitive 

readings. 
The Sheffield Corp., Dayton 1, Ohio. 
Circle 366 


Radial Drill 


This 19 in. column Hole Wizard 
radial drill is available with 6, 7 and 8 
ft arms with a complete set of accesso- 
ries. Construction of the machine em- 
phasizes power, rigidity, stability and 
convenience of operation. It is capable 
of transmitting full overload capacity of 
30 hp motors, while column and arm 
designs permit utilization of this power 
with minimum deflection. 

Designed for precise boring, counter- 
boring and spot facing operations, pre- 
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cision-mounted boring mill type spin- 
dles have convenient adjustment from 
the outside of the head. The spindles 
are made of nitralloy steel nitrided for 
extreme surface hardness. For tapping 
a 40 percent speed-up of the spindle on 
reverse minimizes unproductive time of 
backing the tap out of the tapped hole. 

The American Tool Works Co., Pear! 
St. at Eggleston Ave., Cincinnati 2, 


Ohio. Circle 367 


Tapping Attachment 


Model 100 Tapspeedster drill press 
attachment is available with adapters 
to fit all standard drill presses. This 
model will tap a 144—20 hole % in. 
deep, allowing a three thread lead on 
the tap at 1220 rpm. This is 80 fpm and 
the tapping cycle is completed in 0.7 
sec. 

Set correctly, the Tapspeedster will 
not break a tap which is driven by a 
torsion spring; tap torque is controlled 


to the ounce and when the tap hits an 
obstruction, the torsion spring is wound, 
making an electrical contact. This au- 
tomatically reverses the tap approxi- 
mately one turn before letting it pro- 
ceed normally. 
Smith Mfg. Co., 
Cleveland 13, Ohio. 


208 St. Clair Ave., 
Circle 368 


Gage Blocks 


All standard snap ring grooves, O- 
ring grooves and keyways can be meas- 
ured with the No. 56R set of gage 
blocks which provide direct measure- 
ment of fractional dimensions down to 
1/64 in., measurement by thousandths 
from 0.020 in., and measurement by 
“tenths” from 0.120 in. 

The gage block sets are available in 
all grades: Grade AA, +0.000002 in.; 
Grade A+, +0.000004 in., —0.000002 
in., for master sets, calibration and 
inspection of extreme accuracy; Grade 
A, +0.000006 in., —0.000002 in., for 
tool, gage and production inspection; 
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and “Shop-Blocks,” +0.000006 _ in., 
—0.000002 in., for setup inspection and 
general shop use. 
The DoAll Co., Des Plaines, Ill. 
Circle 369 


Bending Press 


This Model 1900 20-ton press does 
high-speed, progressive bending of 
workpieces requiring different angles 
and different bend planes. It will 
accomodate work up to maximum steel 
tube sizes of 2-in. OD x 0.083-in. wall. 

Incorporated in the press are an 
offset bending ram, a ram cyclinder 
decelaration circuit that assures bend- 
ing accuracy, internally drained hy- 
draulic cylinders that prevent oil 
leakage around piston rods, and a C 
type frame constructed to minimize die 
deflection. 

A 10-station angle-of-bend selector 
automatically controls depth of the ram 
stroke and the resulting bend angle. 
An automatic resetting feature returns 
the turret to starting position after any 








So 


production costs. 


33 


Ground in One Operation from 
Solid Pre-Hardened Blanks 


. . . through a revolutionary new process which auto- 
matically produces completely formed Webs, Cutting 
Faces, Lands and Clearances. This entirely new tech- 


nique assures longer life, finer finishes and lowest 


Write for Catalog E58 M 


| * 


END MILLS 
FORM 
RELIEVED LAND 


and FLUTE CONTOUR 
including HOOK 


- ECLIPSE COUNTERBORE COMPANY 


END MILL DIVISION 


DETROIT 20, MICH. 
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desired number of bend angles, elim 
inates cycling through idle stations and 
Adjust- 


able speed control allows efficient high- 


increases production output. 


speed operation to suit a wide range of 
work. To simplify setups the ram can 
be lowered slowly or stopped at any 
position. A single-screw adjustment sets 
both wing dies simultaneously. Wing 
dies, hydraulically cushioned by twin 
cylinders assure smooth, quality bend- 
ing results. A constant equalizing pres- 
sure is maintained throughout the bend 
cycle, preventing excessive distortion or 
wrinkling of the workpiece. 

Pines Engineering Co., Inc., Aurora, 


Ill Circle 370 


Gage Block 
Comparator 


Model 130 B-12 electronic compara- 
tor is capable of detecting dimensional 
variations of one-millionth of an inch. 

It can 
blocks as large as 4 in. Its electronic 


accurately measure gage 
amplifier provides four magnifications 

2000:1, 6000:1, 20,000:1 and 60,- 
000 :1. Graduations are 0.000030, 
0.000010, 0.000003. and 0.000001 in. 
respectively. 

The reference platen is fitted with 
two sets of three balls which provide an 


accurate three-point reference surface 
for comparing gage blocks, and parts 
are positioned quickly. The balls are 
spaced in one set to accommodate 
square blocks and the other set takes 
rectangular. Another type of anvil, one 
side serrated, the other plain and lap- 
ped flat, may be substituted for com- 
paring parts other than gage blocks. 
Federal Products Corp., Providence 


R. I. Circle 371 





Honing Machines 


Primarily used on applications re- 
quiring heavy or rapid stock removal 
from large diameters and longer than 


average bores, this heavy duty horizon- 
tal honing machine incorporates a feed 
unit capable of exerting a thrust force 


measured in tons. 

It also has two separate feed 
clutches: one for rapid approach and 
tool collapse; the other for finer feed. 
A mechanism that automatically com- 
pensates for abrasive wear also is in- 
cluded in the unit. The machine has 

(Continued on page 123) 





Superior spindle 
is major factor 
in accuracy of 


G&L horizontals 


The ability of heavy-duty Giddings 
& Lewis horizontal boring, drilling, 
and milling machines to work to jig- 
boring accuracies on many jobs is 
made possible by superior spindle 
construction—and the over-all rigid- 
ity and precision of the machines. 
Giddings & Lewis spindles ride in 
ultra-precision Timken 0-33 bear- 
ings. These are premium-priced 
bearings superior to those used in 
any other horizontal spindle. 
Surface finish on Giddings & Lewis 
spindles averages between two and 
three microinches. Runout nor- 
mally measures .0001 to .0002 TIR. 
As illustrated in the drawing, the 
driving gear is shifted close to the 
front spindle sleeve bearing for slow- 
speed operation. This minimizes 
torsional deflection on the spindle. 
When the heavy drive gear is dis- 
engaged for high-speed operation, 
it provides a flywheel effect, essen- 
tial for use of carbide tools. 
The spindle is accurately sup- 
ported by the sleeve, ram, and take- 


=F 


up collet when used in extended 
position for milling. 

When you look at the power and 
beef that backs up this precision 
spindle construction, it is not hard 
to see why G&L horizontals provide 
exceptional accuracy and versatility. 

These are some of the reasons 
why these machines carry the high- 
est trade-in value and the lowest 
piecework rates of any horizontals 
available today. 

Add to these features use of the 
building-block principle which 
gives you more machine for your 
dollar, and you'll see why G&L is 
your top buy. 











symbol for 





machining cost reduction 


GIDDINGS & LEWIS 
GLF-110 TM 
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Photo courtesy of Jered Industries, Inc., Hazel Park, Michigan 


G&L: for “tenths” accuracy on jobs like this 


When you are determining the eco- 
nomic justification for a new machine, 
consider these facts about G&L hori- 
zontal boring, drilling, and milling 
machines: 

Accuracy. For example, tolerances 
of + .0001” are being held on dowel 
spacings in the aluminum transmis- 
sion housing above. A tolerance of 
.0005” is readily maintained on bores. 

Machines equipped with the fast- 
est available timesaving automatic 
electric positioning systems are con- 
trolled to predetermined settings 
within + .0001”, without final hand 
adjustments. This is made possible 
by positioning the table and head- 
stock simultaneously. Addition of the 


Giddings & Lewis “‘Lubri-Cool”’ sys- 
tem, which dissipates heat generated 
in the machine, assures accurate re- 
peatability all day long. 

Versatility. With G&L bar ma- 
chines, you can handle a tremen- 
dously wide range of work. minimize 
repositioning of workpieces, and fre- 
quently handle on the single machine 
jobs that otherwise would have to be 
handled on several less versatile ma- 
chines. They are real metal hogs on 
heavy die work. They combine the 
rigidity, power, and ruggedness to 
take heavy milling cuts on large work- 
pieces. G&L accessories enable them 
to do turning, boring, backfacing, 
keyway cutting, and angular milling. 


GIDDINGS & LEWIS MACHINE TOOL COMPANY 





Fond du lac, Wisconsin 


Vertical and horizontal boring machines, vertical turret lathes, planers, planer mills, 
contour milling machines, die sinking machines, drilling machines, numerical and tracer 
control systems, boring tools and related items, and machine tool accessories. 


Saddle feed can be used for boring 
operations. 

Few machines can give you a com- 
parable return on your investment. 
For complete information, call your 
G&L distributor or write. 





For accuracy plus versatility: G&L 
table-type horizontals. 
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Hybrid compound keeps grinding 
wheels open and free-cutting, mini- 
mizes machine tool maintenance. 


Now, today, there is a metalworking com- 
pound that offers extra-high detergency 
for stress-free grinding, yet does not at- 
tack paint, remove way lubricant, or leave 
crystalline deposits on the machine 
that /ubricates as it cleans, yet does not 
leave an oil film on the chuck... that is 
just as clear as any synthetic compound, 
yet is a petrochemical-type solution that 
is effective and stable at 60:1. 


here comes real detergency 


> 


Hi-D is one of the outstanding lubrica- 
tion developments in Stuart's 90-year his- 
tory. Yet, it costs less per drum than most 
‘“‘coolants''—up to less at proper dilu- 
tion than some high-priced cutting fluids. 

No other cutting and grinding com- 
pound is anything like it. Best described 
as a hybrid, it has all the qualities you 
look for in a synthetic without any of 
the disadvantages. 

Who uses it? Read the results obtained 
by a large bearing manufacturer on the 
opposite page. 





(Continued from page 120) 
a 4-ft. hydraulic head stroke, 8-speed 
transmission, and is equipped with an 
adjustable delivery hydraulic pump and 
tank unit. 
Two workholding 
loading of a 


stations permit 
part while the 
the first part is being honed. A hydau- 
lic mechanism indexes the finished part 
to the unload station and rotates the 
unhoned part into the machining posi- 
tion. The fixturing is adjustable for 
various OD’s and lengths. Machine and 
fixture interlocked for 


second 


controls are 
automatic operation. 

Micromatic Hone Corp., 8100 School- 
craft Ave., Detroit 38, Mich. Cirele 372 
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Nondestructive Tester 


Portable Dermitron Model D-2 non- 
destructive coating thickness tester, for 
either laboratory or production use, 
gives fast, accurate and direct readings 
of almost any coating on any base. It 
operates successfully on metal coatings 


on metal base, nonmetallic coatings on 


base. and metal films on 


metallic base. 


metal non- 

Four measuring probes are provided 
for extra from 
thin to thick deposits. The instrument, 
which requires a 1%-in. circle area for 
measurement, can also be used for sort- 
ing and matching of metals and alloys. 

Unit Process Assemblies, Inc., 61 E. 


ith St., New York, N. Y. Circle 373 


wide thickness ranges 


Spline Gage 


The Splinedicator, for gaging splined 
shafts, combines the function of five 
gages, replacing the Go and Not Go 
composite rings and master plugs for 
each, and also serves as a master ring to 
check the spline gage for the internal 
spline. 

Indicator of the gage is set by means 
of a plug of verified 
tooth thickness. The Splinedicator gives 
an accurate check of the effective tooth 
thickness, avoids problem of human er- 


master setting 
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Stuart’s Hi-D cleans, lubricates as 


° . ° + 
it cools, inhibits 
If you do a Jot of 
grinding, you want 
a highly detergent 
grinding fluid, 
don't you? And, if 
that's what you are 
using, your great- 
est opportunity to 
save lies in the elimination of machine 
trouble. Here's how Hi-D can help. 

This new compound will reduce down- 
time for machine maintenance because it 
does not wash /ube oil from way surfaces 
or remove paint. /t will reduce downtime 
for wheel dressing because it keeps wheels 
free-cutting. And, it will reduce downtime 
for cleaning the machine because it does 
not leave crystal 
chuck or table. 

In a flotation-type filtering system, Hi-D 
has proved its ability to float the ''fines”’ 


ne deposits on the 


Proof of performance—Grinding wi 

stayed clean and free-cutting 3 times 
longer when Stuart's Hi-D was 
this universal gap grinder and other ma- 
chines at The Torrington Co., Bantam 
Bearing Division, South Bend, Indiana. 
This precision bearing manufacturer 
found it to be the one best fluid for the 


used in 


rust even at 60:1 


...and,inan ordinary sump, it has shown 
excellent chip-settling qualities. 

Even for hogging cuts on a surface 
grinder, Hi-D has all the detergency 
needed to keep your wheels open, yet 
does not make them act too soft. You 
don't have to go into a big wheel program 
to use it, Mixed at 60:1 for grinding, it 
slashes lubrication costs, inhibits rust, 
and remains stable even after picking up 
tramp oil. 

You can standardize more effectively 
and simplify inventory, too, because 
Stuart's Hi-D at 40:1 is an excellent cut- 
ting compound—has proved its effective- 
ness on threaders, lathes, and other 
cutter-type operations. /t handles a wider 
range of operations than most syn- 
thetic compounds because it lubricates 


as it cools. 


average condition on 87 grinders. It re- 


Juced grinding fluid costs by % because 
at 60:1 than the former, 


more expensive lubricant was at 40:1. 


itis more ¢ ffe clive 
Phone your Stuart representative for in- 
formation ¢ 


n our introductory Trial Drum 


Guarantee. 


Stuart Productive Lubrication 


STWwART OE €o., LEM ET EE E> 


2727 South Troy Street, Chicago 23, Illinois « Phone: Bishop 7-7100 


CANADIAN D. A. STUART OIL CO., LIMITED, P. 0. Box 430, 43 Upton Road, Scarborough, Ontario, Canada 
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ror, detects back taper and is adaptable 
for semiautomatic gaging. 

Accuracy is consistent, repeating in 
the same index position with the master 
within 0.00005 in.; repeating in any in- 
dex position with the master within 
0.0001 in. There is no loss of part toler- 
ance due to gage tolerance because the 
tooth thickness of the set master is 
known. This permits exact part limits 
to be established on the dial indicator. 

Vinco Corp., 9111 Schaefer Rd., De- 
troit, Mich. Circle 374 





NEW IDEA 


IMPROVES 
COLD-FORMING TAPPING 


JARVIS PRESENTS NEW JAR-FLO TAPs FOR 


CHIPLESS FORMING (INSTEAD OF CUTTING) 
OF THREADS IN THRU OR BLIND HOLES 


*EXCLUSIVELY 
JAR-FLO 


Unique design with 
lobes, or pressure con- 
tact points, gives true 
geometrical contact. 
Lobes are generated 
on Helical Ground 
Threads to give pro- 
gressive working of 
metal and smooth bur- 
nished finish. 


JAR-FLO 


ADVANTAGES 


1. NO CHIPS 

2. FASTER TAPPING CYCLES 

3. HIGHER TAPPING SPEEDS 

4. LESS DANGER OF BREAKAGE 
IN TAPPING BLIND HOLES 
CAUSED BY CHIP INTERFER- 


ENCE. 
. LONGER TAP LIFE REDUCES 
COosTs 


. ELIMINATES SHAVED AND 
OVERSIZED THREADS 





JAR-FLO TAPS FOR 


ALUMINUM ZINC—LEAD 
MAGNESIUM LEADED ST=ELS 
COPPER—BRASS DIE CASTINGS 


& OTHER DUCTILE METALS 


STRONGER 
THREADS 4 


OF METAL 

UNBROKEN 

BURNISHED +\\\¥) 
THREADS « 





HELICAL FORMING THREADS 
FORMS THREADS WITHOUT CUTTING) 


CORPORATION 


Middletown, Connecticut 


| JARVIS CORPORATION 
| 100 Pease Ave., Middletown, Connecticut 





(C0 Have Rep. call C) Send brochure, prices 


Name Title 
Company 
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Coining Press 


The 1000 ton hydraulic press affords 
single-action coining of sintered metal- 
lic compacts which require extremely 
high unit pressures. 

An intermediate, hydraulically ac- 
tuated moving platen is incorporated 


“ 


in the design to provide for “straight 
through” ejection of the coined com- 
pact. The intermediate platen can be 
adapted quickly to serve as a second, 
or floating platen, as is normally re- 
quired for double-action pressing of 
powdered metals. 

American Steel Foundries, Elmes En- 
gineering Div., Tennessee Ave., Cin- 
cinnati 29, Ohio. Circle 375 


Work Positioner 


One man can easily handle 500-lb 
workpieces with this work positioning 
combination with finger-tip control. The 
air hydraulic PowRarm No. 396 is 
activated by either a foot pedal or hand 
control, operated from the factory air 


supply. The workpiece is released or 
locked in position immediately as soon 
as the control is touched. The work- 
piece can be moved to any position, in 
all three planes, for convenient ap- 
proach. The air hydraulic system adds 
fingertip ease and remote control. 

The unit shown in the picture has an 
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optional bracket bolted to the round 
mounting plate, but the plate is de- 
signed to hold a variety of fixtures. 
Ordinarily, existing fixtures can be 
used without adaptation. 

Wilton Tool Mfg. Co. Inc., Schiller 
Park, Ill. Circle 376 


Live Center 


The Rotor live center incorporates a 
triple bearing design which fully sup- 
ports the workpiece through the entire 
length of the shank. There are two ad- 
justable roller bearings, plus a large 
thrust bearing to take all axial thrust 
of workpiece. Built-in oil seals protect 
bearings from dirt and chips. 

The centers are available in stock 
from No. 1 to 6 M.T. and also in large 


interchangeable head bull centers. 
They are spring loaded to compensate 
for the heat expansion of machining the 
workpiece. Each center is numbered, 
individually tested and guaranteed for 
accuracy of concentricity up to 0.000080 

in. 
Webster Machine Products Co., P. O. 
Box 92, Thompson Rd., Webster, Mass. 
Circle 377 


Centering and 
Lapping Attachment 


Designed to perform the two individ- 
ual operations of drilling and lapping 
or honing centers, this attachment 
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can easily center drill and lap centers 
to a uniform depth. There is no dan- 
ger of grit that would normally deposit 
in lathe dove tails and bed. An at- 
tachment provides a diamond dressing 
tool for dressing lapping stones. 

Alignment while making adjustment 
to accommodate various lengths of 
work is maintained by a guide rod 
fastened in top bracket. 

Federal Machine Tool Co., Emmett 
St. Bristol, Conn. Circle 378 


Metal Saw 


An all-purpose chop or swing type, 
high-speed metal saw provides 30 hp 
friction or abrasive cutting and can be 
used with a grinding wheel. Suitable 
for either production or maintenance 
work, it produces clean, high-speed cuts 
of heavy structural members, bar stock, 
test sections, forging blanks, extrusion 
blanks, high-temperature alloys, die 
blanks, heavy cable, pipe and many 
other materials. 

The saw incorporates sealed-bearing 
spindle, timing belt drive, and a dy- 
namic suspension system that permits 
light finger-tip feed without springs, 


counterweights or adjustments. 

It is equipped for straight or oscil- 
lating feed at the option of the operator. 
When the oscillating button is pressed, 
the blade moves in and out of the cut in 
line with the cutting plane which as- 
sures clean, generally burr-free abra- 
sive sawing either wet or dry. Oscillat- 
ing speed is adjustable. 

A heavy, one-piece shrouded blade 
guard contains sparks, water spray, or 








A GOOD MACHINE 


or ee re) 
A GOOD 
MOTOR! 


BROOK 

A.C. MOTORS 
get the 

most from 
machines 


Plenty of power when your machine is driven by Brook. Mainte- 
nance costs are low. No wonder, because there is no finer electric 
motor built. Yet, BROOK MOTORS COST LESS. They have proven 
themselves in factories, mills and mines, powering all types of 
machines, compressors, pee, blowers and conveyors. Motor shown 


powers a pharmaceutical 
1 to 600 H.P. 


omogenizer. 


All standard enclosures. 


Warehouses, factory representatives and dealers coast-to-coast and in Hawaii. 


Send for literature. 


worlds most respected motor 


Since 1904 


po rrp Ba gn 


In Canada: Brook Electric Motors of Canada, Ltd. 
250 University Ave., Toronto, Onterie 
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metal chips. Spindle and guard provide 
up to 30 in. blade capacity. Screw-oper- 
ated double vise is quickly adjustable 
to handle up to 8 x 8 in. sections or 
solids. 

Ty-Sa-Man Machine Co.., 
Ave., Knoxville 1, Tenn. 


1184 White 
Circle 379 


Tap 


Long life, accuracy and accelerated 
chip removal are achieved with the Hy- 
Spiral tap which incorporates a 52-deg 
spiral that provides high shear at the 
cutting point and uninterrupted chip 





ILLUSTRATED 


— 


Speedgrip No. 3 Standard Straight 
Shank Mandrel, with hardened 
steel collet bushing 


IEEDGR/P 
| EXPANDING MANDRELS 


. are made from high grade alloy steel, heat treated; 


ground to precision gauges. Threads are ground after 
heat treating — assuring true perfection with the axis 
of the mandrel. Precision processing, combined with rigid 
inspection standards, give Speedgrip users maximum 
accuracy in their work parts. Many other advantages: 
* Extremely simple design * Holds between centers or 
drives from taper shank * Holds diameters concentric 
and faces parallel within .0O0S © Positions work parts 
longitudinally, quickly and accurately * Wide range of 
bore sizes accommodated by one mandrel «+ Safe and 
speedy operation * Full range of standard collet bush- 
ings available from stock * Modest price * Prompt 
shipment * Guaranteed 


Write for complete information. Ask for bulletin 26. 


SPEEDGRIP CHUCK Division of ERNEST, HOLDEMAN & COLLET, INC., Elkhart, Indiana 
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ejection. This feature, coupled with the 
10 to 12 deg face hook and 2 to 2% 
thread chamfer produces smooth, ac- 
curate threads in the most difficult to 
machine materials. It also taps to close 
tolerances such stringy and high-tem- 
perature alloys as stainless or boron 
steels, Monel, Hastelloy B, Inconel X 
and the ductile steels. Free cutting ac- 
tion and positive control of chip flow 
also makes the tap suitable for work on 
aluminum and zinc die castings. 
The DoAll Co., Des Plaines, Ill. 
Circle 380 
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Countersink 


Rapid finger-tip adjustment for depth 
of cut by this Micro-Stop countersink is 
made by retracting the thimble and ro- 
tating to any position. When released, 
precise machine cut serrations provide 
positive locking. Final cut is accurate 
within + 0.001 in. limits. 

Cutting faces and pilots of all coun- 
tersink cutters are ground simultane- 


ously to assure positive. parallelism. 
Available in five standard angles, di- 
ameters from 3% to 114 in. Made from 
solid stock, the ID, OD, and shank 
threads are all concentric for correct 
alignment to tool and attachments. 
Dept. 459, Schrillo Aero Tool Engi- 
neering Co., 8715 Melrose Ave., Los 
Angeles 46, Calif. Circle 381 
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Drill Point 
Checking Gage 


Both point angles and the offset point 
can be checked with this gun drill gage. 
Three blades are included for checking 
these combinations of point angles: 15 
by 15 deg, 23 by 13 deg, and 42 by 20 


4 


deg. Additional blades, ground to spe- 
cial point angles, can be supplied. 
Use of the gage involves the follow- 
ing steps: select proper angle blade, 
set point with micrometer, adjust flute 
stop plate and check gun drill point. 
National Twist Drill & Tool Co., 
Dept. DG, Rochester, Mich. Cirele 382 


Tool Sharpener 


Designed for sharpening metal cut- 
ting tools, this machine is available as 
Model 3 for conventional elliptical-tip 
tool grinding or as Model 4 which can 
handle either elliptical or true radius 
tip grinding. Both models grind carbide 
tipped and high-speed steel cutting 


tools. Fully automatic reciprocation as- 
sures uniform and repetitive tool tip 
accuracy and permits one operator to 
tend several machines at the same time. 
An offhand grinding attachment is 
standard equipment on both models. 
Model 4 tool sharpening machine has 
provision for true radius grinding to 
provide greater accuracy where the tool 
is used in machining contoured shapes 
in which contact varies about the tool 
tip with configuration of the workpiece. 
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In true radius grinding on this machine, 
the clearance angle is obtained by set- 
ting the axis of toolholder oscillation at 
desired angle thus generating a conical 
surface. As a result, in contour boring 
or turning, the clearance angle and the 
tool tip radius remain constant al- 
though the cutting point moves about 
the tool tip. A toolholders for conven- 
tional elliptical tip sharpening is sup- 
plied with this equipment. 

The Heald Machine Co., 8 New Bond 
St., Worcester 6, Mass. Circle 383 


Double Lap Flarer 


This pneumatically operated machine 
for forming a double lap flare on the 
end of ferrous and nonferrous tubing 
handles tubing of 4 through 1% in. out- 
side diameter with wall thicknesses of 
0.028, 0.035, 0.042 and 0.049 in. 
Punches are available for either 37 or 
45 deg flare. 

The external air supply is introduced 
through an air filter, oil lubricator and 


pressure regulator. A_ three-position 











a 5 micro-inch 


surface 


finish 


in one 5-second pass! 


es 
a revolutionary micnollen. burnishing tool 


e Finishes roughest turned surfaces 
(ie: 200 mu.-in. and higher) to 4 
mu.-in. and lower... in one pass at 
feed rates of 8 to 12 in. per minute. 
A one inch length in 5 seconds! 


Finishes all machineable metals 

.all types of surfaces; internal 
and external cylindrical; tapered, 
radial, flat 


Use tool in any machine... any 
standard drill press or lathe, any 
screw machine or automatic. No 
special equipment needed. 


ADJUSTABLE FOR SIZE CONTROL 
Sizes in increments of .000025” or 
less. Performs sizing jobs never 
before possible, ideal for bearing 
seats, oilite bushings, parts out of 
tolerance, etc. 


Run thousands of parts without 
tool wear, size setting, or adjust- 
ing. Highly hardened replaceable 


MADISON-FAESSLER TOOL CO. {€:% 


rolls and tip last through thousands 
of parts! No stones to replace. 


Standard tools and replacement 
parts available from stock. 


Microller burnished surface is a 
new concept...surface is rolled 
out, metal is condensed and hard- 
ened for longer wear. No grinding 
or honing grooves to wear away 
in service. 


More than a thousand companies 

. including the top twenty in 
metalworking . . . have replaced 
costly finishing and sizing meth- 
ods with Microller burnishing. 
Reports of 90% savings in produc- 
tion costs are common! 


RESULTS GUARANTEED: 
Sales and service representatives 
in all principal cities. Write for 
further information to 


DEPT. T-7 * P.O. BOX 1137 + PROVIDENCE, R. |. wii: 
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control lever simultaneously selects 
proper control valve position and opera- 
tion to be performed by the power head. 
This unit positions and clamps the tub- 
ing, upsets the end, and double lap 
flares it. Operating pressure is 70 to 120 
psi. 

Parker Fittings & Hose Div., Parker- 
Hannifin Corp., 17325 Euclid Ave., 
Cleveland 12, Ohio. Circle 384 


Gun Drill 
Sharpening Fixture 


Points are ground with exact point 
and relief angles desired with this gun 
drill sharpening fixture designed for 
fast, accurate setup. The fixture, which 
accommodates gun drills through 1% 
in. diameter, permits grinding of point 
angles ranging from 0 to 45 deg, and 
relief angles up to 20 deg by simple 
adjustment. 

Each fixture comes complete with 
four ground locating blocks—a long 
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and a short block for 110-deg flute 
angle and a long and a short block for 
113-deg flute angle. Special locating 
blocks can be supplied. In the illustra- 
tion, a detachable gun drill head is be- 
ing sharpened on a standard surface 
grinder. 

Made of solid steel castings, with all 
mounting surfaces ground flat, the fix- 
ture can be mounted by magnetic 
chucking, bolting or clamping. 

National Twist Drill and Tool Co., 
Rochester, Mich. Circle 385 


Broaches 


A combination roughing and finishing 
tool, this broach allows production of 
precision, smooth, internal gear or 
spline tooth surfaces in a part in a 
single broaching operation. A feature 
of the production Red Ring Full-Form 
finishing tool is the removable shell type 
finishing section which can outwear 
three roughing sections. 

National Broach & Machine Co., 5600 
St. Jean, Detroit 13, Mich. Circle 386 


on a lathe... Contour Grip 
works with any two, three 
or four jaw chuck, wrench 
or air operated. 


SET UP ANY JOB IN SECONDS 


then take deeper cuts, faster feeds 


Any tool becomes more productive when you use 
Bliss’ new Contour Grip holding fixture; any operator 
becomes faster. 

Contour Grip is a standard fixture that will hold 
any irregularly shaped part so tightly that you can 


on a milling machine 
... Contour Grip makes 
high speed milling of 


Ball Joint 


tough-to-hold parts easy. 


on a grinder...this muiti- 
ple set-up on a Blanchard 
helped a manufacturer in- 
crease his output ten-fold! 


% 
MSC E SETS 
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feed faster and take deeper cuts. It can be used 
with any type of tool, eliminating the need for costly 
special-purpose jigs and fixtures. And, as picture 
above shows, your operator can set-up Contour Grip 
in seconds, then go from piece to piece just by 
backing off the jaws, dropping the next piece in 
and tightening up. For long runs or short, it’s as 
simple and as quick as that. 

The key to this all-purpose holding fixture’s 
versatility is its individual steel fingers, each of 
which moves independently as it contacts the work. 
The fingers mold around the part, and then tighten 
up giving greater holding power and a more positive 
grip than any ordinary fixture can. 

To learn how Contour Grip works and to see the 
various models available, see your local dealer 
or contact us direct. 


SEND FOR BULLETIN 


E.W. BLISS COMPANY 


DIE SUPPLY DIVISION 
Cleveland, Ohio 





Built for strength and wear resistance 
characteristics, the SP series ball joint 
is available in sizes from No. 10-32 
through 34-16. The joint is particularly 
useful for translating motions and for 
mechanical control applications. 

Superior Ball Joint Corp., 8940 Trier 
Rd., Fort Wayne, Ind. Circle 387 
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>HYDRA-FEED 








LATHE 


This “dollars and cents” saving is made possible, according 
to the National Supply Company, Toledo, Ohio, manufac- 
turers and distributors of oil field equipment and supplies, 
for the following reasons: Minimum set-up time; Rugged 
construction; Ease of operation and Flexibility of feed 
rates. 


Further, they are completely satisfied with the Bullard 
Hydra-Feed and, if ordering another machine for the same 
job, would consider purchasing another Bullard Hydra- 
Feed Lathe. 





THE BULLARD COMPANY 


BRIDGEPORT 9, CONN. 








PORTA-CHECK® - 


A transistorized portable comparator 
for fast accurate measurement in both 
“tenths” and “thousandths” scales. 


MODEL AG AIR GAUGE 


For checking diameters, dimensions, 
roundness, etc. 


200 SERIES 
MICROMETER 
DIAL 
INDICATOR 


One of four sizes. 
Made to AGD 


specifications. 


NO. 2 DIAL 
COMPARATOR 


For desk, bench or 
at-the-machine in- 
spection of small 
parts. 


AMES 


Masters of Measurement... 


For more than half a century, Ames measuring 
instruments have been regarded as the finest made. 
Today the constantly growing line of Ames indica- 
tors, gauges, micrometers and comparators includes 
such amazingly accurate instruments as the new 
Ames “PORTA-CHECK”, an electronic comparator 
which gives accurate readings in millionths of an 
inch; and the new Model AG air gauge-— 
also accurate to millionths of an inch. Wherever 
precision is really important ... you'll find 
Ames “masters of measurement” on the job. 


Representatives in Principal Cities 


() BC AMES CO 


30 Ames Street, Waltham 54, Mass. 
B. C. Ames Co., 45 Oriole Parkway, Toronto 
MANUFACTURERS OF MICROMETER DIAL INDICATORS AND GAUGES 


@ 


Canadian Office 





ANGLE CHECK® 


For precise checking of all types 
of angular parts. 
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Field Notes 


Crucible Steel Co. of America have 
announced arrangements for the organi- 
zation of a Canadian company to ac- 
quire steelmaking facilities of Sorel In- 
dustries, Ltd., located at Sorel, Quebec. 
The Sorel installation includes electric 
melting capacity of 35,000 tons per 
year, a 16-in. rolling mill, a 2,000-ton 
press and finishing equipment. The new 
company is expected to produce high- 
speed, tool, stainless and other alloy 
steel products for the Canadian market 
and export. 


expansions 


A plant expansion program involv- 
ing more than $31%-million has been 
completed by Vanadium-Alloys Steel 
Corp. Principal items in the program, 
which make significant additions to the 
company’s capacity for fine steel pro- 
duction, finishing and delivery, include 
a new designed vacuum 
melting furnace, a continuous controlled 
atmosphere annealing furnace at the 
Latrobe plant, and installation of a 
2.000-ton vertical hydraulic forging 
press at the firm’s Colonial Steel Co. 
Div. in Monaca, Pa. New buildings to- 
taling 97,000-sq ft were erected at the 


especially 


two mills to contain the expanded oper- 
ation. Company officers feel the inte- 
grated installations will permit produc- 
tion of finer steels faster and in special 
quantities demanded by tool steel users 
and the aircraft and missile industries. 


\ Vv 


With an expenditure of $33-million, 
Lukens Steel Co. has completed an 
expansion program that has increased 
its steel making capacity by 24 percent 
and raised its plate rolling facilities by 
about 40 percent. Particularly impor- 
tant in the new project is a 140-in. 
plate slabbing mill that promises un- 
usually high standards for quality and 
efficiency. Other major phases of the 
program are an electric steel making 
furnace, capable of producing up to 
100 tons of quality carbon or alloy steel 
in a single heating cycle, and 12 new 
soaking pits, each of which can hold 
individual ingots weighing up to 61 tons. 


Two giant expansion programs are 
under way for SKF Industries, Inc. A 
$414-million program, scheduled for 
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completion by the end of 1959, will 
increase manufacturing and office area 
for the company’s ball and roller bear- 
ing facility to nearly 160,000 sq ft. A 
$l-million expansion project at the Ty- 
son Bearing Co. plant in Massillon, 
Ohio, is going forward as a continua- 
tion of a program designed to boost 
plant manufacturing area by more than 
50 percent. First phase of this plan 
was recently completed at a cost of 
$1,200,000. Completion of the project 
for this SKF division is planned for 
September. Improvements will include 
new tool and maintenance rooms, dou- 
bled bearing cage production floor 
space, a larger stockroom, improved 
shipping facilities, and provision for 
future expansion of the heat treat de- 
partment. 


moves 


The Pop Rivet Div. of United Shoe 
Machinery Corp. has been moved from 
West Medway, Mass. to Shelton, Conn. 
The move not only gained considerably 
more production space for the com- 
pany, but allowed integration of Pop 
rivet production in an organization with 
more than 50 years of design and pro- 
duction experience in related fields. 


\ 


Black & Webster, Inc. have an- 
nounced that they and their three 
affiliates will be operating from new 
quarters at 570 Pleasant St. in Water- 
town, Mass. as of June 29. The affiliates 
include Edward Blake Co., Inc., Black 
& Webster Sales, Inc., and Nylogrip 
Products. All the firms have been oper- 
ating in Newton, Mass. 


new facilities 


Lord Mfg. Co. has opened a new 
field engineering office in Winter 
Park, near Orlando, Fla. It will pro- 
vide sales and engineering service on 
shock and vibration control problems 
to customers throughout the state. 


V \ V 


A plant to consolidate operations 
now carried on at three separate loca- 
tions has been built by Torit Mfg. Co. 
The larger building will increase the 
manufacturing and engineering facil- 
ities by about 25 percent while pro- 


viding considerably enlarged laboratory 
space in which research, test and de- 
velopment activities will be consoli- 
dated. 


V V V 


Work is under way on a new 12,- 
000-sq ft building for Hunt Valve Co. 
in Salem, Ohio. The new office build- 
ing will connect directly with the 
company’s new and enlarged manufac- 
turing plant. Five expansions during 
the past eight years has increased the 
manufacturing area from 14,000 to 
more than 60,000 sq ft. 


Vvv 


Besly-Welles Corp. recently opened 
a combination branch office and ware- 
house at 3224 Union Pacific Ave. in 
Los Angeles. The facility, which will 
carry the company’s complete stock, 
contains 4,000 sq ft of floor space. 
Vvov 


Second quarter century of opera- 
tion for The Klaas Machine & Mfg. 
Co. will begin this fall in a new build- 
ing near the cloverleaf intersection of 
Ohio Routes 17 and 21 south of Cleve- 
land. The new 20,000-sq ft structure 
will house all facilities presently lo- 
cated on 49th St. in Cleveland. 


V V \ 


Construction is under way on a 
$150,000 office addition and moderni- 
zation program for Hamilton Foundry 
Inc. The project is part of a long-range 
major plan. 


association news 


Section 10 of the American Drafting 
Standards Manual, a section covering 
metal stampings, has been approved by 
the American Standards Assn. and pub- 
lished by The American Society of 
Mechanical Engineers. The publication, 
designated American Standard Y14.10- 
1959, is one of 18 sections of the man- 
ual which, when completed, will pro- 
vide the means for uniform drafting 
practices throughout the United States 
and most other English-speaking coun- 
tries. Five sections now have been pub- 
lished, and other sections still are in 
preparation. 


V V V 


The Vinyl-Metal Laminators Insti- 
tute has joined forces with The Society 
of the Plastics Industry, Inc. in which 
it will function as a division. The in- 
stitute has been in existence for two 
years and consists of seven companies. 
It already has prepared specifications 
for vinyl-metal laminates produced by 
its members and is working on addi- 
tional specifications. It also is giving 
consideration to commercial standards 
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POWER BRUSH CAMSHAFT FINISHING SETUP a gang-unit of 14 Osborn Disc-Centere brushes. 
was designed and built by Universal Camshaft 
Co., Muskegon Heights, Michigan. It incor- 
borates lathe bed, air cylinder, 50 bp motor and 


UN TIL cssoen 


Operation deburrs cams and cleans plating 
chips from steel shafts automatically. 


POWER BRUSHING 


tackled this camshaft 
finishing job 


This manufacturer had been finishing 
steel camshafts by a slow, costly off- 
hand method that resulted in pitted 
shafts and inconsistent deburring ... 
high scrap loss. It looked like an 
“impossible” operation to improve. 

But, today — using this ingenious 
power brushing method developed 
by the manufacturer’s engineers and 
an Osborn field specialist—the job is 
done rapidly, economically with ex- 
tremely high quality output. 

An operator simply loads the steel 
shaft into a fixture. The Osborn Disc- 
Centere Brush unit drops against the 
work at pre-set pressure and time 
cycle ... also reciprocates back and 


forth along the shaft. This action 
allows deburring cams of various 
type steel shafts without re-spacing 
the brushing unit. Plating chips are 
thoroughly cleaned from the main 
shaft at the same time. 

With modern Osborn Power Brush- 
ing—this “impossible” job became a 
high-output, low-cost, quality-con- 
trolled operation. 

An Osborn Brushing Analysis— 
made in your plant at no obliga- 
tion—can pinpoint new savings and 
better finishing methods for you, 
too. Write us for details. The Osborn 
Manufacturing Company, Dept. K-56, 
Cleveland 14, Ohio. 


Oshou Bru 


POWER, PAINT ANDO MAINTENANCE BRUSHES «+ 


BRUSHING MACHINES . 


BRUSHING METHOOS 


FOUNDRY PRODUCTION MACHINERY 
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as promulgated under the Standards 
procedures of the United States De- 
partment of Commerce. 


Sundstrand Machine Too! Co. has 
officially changed its name to Sund- 
strand Corp. In explaining the change, 
president Bruce F. Olson pointed out 
that the “nonmachine tool operations 
have been expanded to a point that the 
old corporate name no longer accurate- 
ly reflects the diversification of the 
company’s business.” 

Vviv 


After 27 years in technical-optical 
manufacturing, Davidson Mfg. Co. has 
changed its name to Davidson Op- 
tronics, Inc. Reason given for the 
name choice is the company’s rapid ex- 
pansion into combination of electronics 
with optics. 

¥ wv 


The Hamilton Foundry & Machine 
Co. recently became Hamilton Foundry 
Inc. Company’s reason for the change 
is that the new name more accurately 
reflects the nature of its business. Ham- 
ilton Foundry, which was organized in 
1891 as the successor to Sohn & Rent- 
schler Foundry of Hamilton, produces 
castings from one ounce to one ton. 


acquisitions 


Rockford Machine Too! Co. recently 
acquired Maplewood Machinery Co.., 
manufacturer of roll forming equip- 
ment, and the Ingels Elbow Machine 
Corp., manufacturer of power and hand 
tools for sheet metal work. All manu- 
facturing activities will be moved to 
Rockford, Ill., and operated as the 
Maplewood Div. of Rockford Machine 
Tool Co. 


Vvov 


Vermont Tap and Die Co., a sub- 
sidiary of American Saw and Tool Co. 
has purchased Pacific Tap Co. It will 
operate as a division of Vermont Tap 
and Die. 

+. Y 


Owners of Townsend Co. have ac- 
cepted a cash offer from Textron, Inc. 
to acquire all Townsend assets. The 
purchased firm will be operated as a 
wholly-owned subsidiary of Textron 
with present personnel and policies con- 
tinued as at present. 


Yo 


Assets of the Reich Bros. Mfg. Co. 
were acquired by Chicago Pneumatic 
Tool Co. in a cash purchase. The trans- 
action also includes Reichdrill Mfg. 
Co., Ltd. of Glasgow, Scotland. Person- 
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nel of the acquired organization, which 
now will be identified as the Reichdrill 
Div., will continue in their present ca- 
pacities. Engineering and production 
operations will remain in the Terre 
Haute plant, and all sales and manu- 
facturing operations in Great Britain 
will be continued. 


¥ Vv 


Directors of American Steel Found- 
ries and South Bend Lathe Works have 
agreed on terms for purchase of the 
entire assets and business of the South 
Bend firm by American Steel Found- 
ries. The acquired firm will be oper- 
ated as a subsidiary of the Foundries 
under the South Bend name at the pres- 
ent location. R. E. Frushour, president 
of South Bend Lathe, will continue as 
the chief executive officer. 


Vv¥iv 


Van Norman Industries, Inc. has ac- 
quired working control of the Ameri- 
can Pulley Co. in which it has held a 
minority interest for the past three 
years. According to Van Norman presi- 
dent Charles M. Myers, who also now 
is president of American Pulley, the 
acquired firm will be continued as a 
separate company and no _ further 
changes in executive or other person- 
nel are contemplated. 


new divisions 


A division to be known as Micro- 
Ball has been added to the operation 
of Berthelsen Engineering Works, Inc. 
The facility, equipped with specially 
designed machinery, will manufacture 
mirror finish chrome steel balls. 


new activities 


An industrial cutting tool center to 
provide a service in complete tool sup- 
plies and cutting tool engineering has 
been established in Chicago at 5428 
N. Milwaukee. The warehouse opera- 
tion is capable of handling requests 
from industrial plants and tool dis- 
tributing houses within a 300-mile 
radius of Chicago. 


Vv¥ov 


Emphasis on quality control has 
been stepped up at Prentiss Wire Mills, 
Riverside-Alloy Metal Div. of H. K. 
Porter Co., Inc. with establishment of 
a network of quality control stations. 
The set-up includes a step by step 
progression of tests by skilled person- 
nel and extremely accurate equipment. 
The control system begins even before 
raw material is shipped by suppliers 
and continues to spot checks by skilled 
personnel at irregular intervals through- 
out the mill. 
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mre) am dal) Precision 
of a Count-down... 4 


S 
“W- oJ LAUNCHES A NEW 


CUTTING TOOL LINE 
FOR MILLING ACCURACY 


For precision milling to close tolerances, so vital in today’s 
high-speed, high-production manufacturing, T-J now offers a 
new, improved line of milling cutters. The new cutter line fea- 
tures a high helix angle, double back-off, and a right-hand 
spiral to produce more and smoother cuts between grinds, and 


a free-cutting, stronger tool. 


Specially designed and precision-manufactured for die sinking 
and production milling, the new line is designed to include 
flats on the shanks for set screw type drivers on all of the end 
and side milling cutters. Write today for complete information 


to the Tomkins-Johnson Company, Jackson, Mich. 


Ask for completely new cutter catalogue No. 259. 


T-J 
TOMKINS-JOHNSON 


riviror Alt AWD HYDRA TLINDER uTTER wCHOR 
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“72 Lively Wag 
. says Mr. William H. Vogt, Division Super- 
intendent of Parts and Tool Manufacturing at 


Taylor Instrument Companies, Rochester, N. Y 


“Taylor Instrument Companies 


ROCHESTER LN Y.US.A 


May 7, 1959 
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THOMPSON Type D Surface G 


Hand Feed 
SURFACE 
GRINDER 


is ruggedly designed 
for precision work. 





With men like Mr. Vogt, who rate tool room grinders 
solely on their performance, Thompson’s new 
Type D machine is winning enthusiastic approval. 


sKeep Thompson in m ind 


Send for descriptive literature on this new for that daily grind” 
Type D machine and compare the advantages it 

offers you in cost-cutting time-saving and trouble- 

free performance. Immediate delivery is available. 


THE THOMPSON GRINDER CO. SPRINGFIELD, OHIO 
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Men at Work | 


At Sunnen Products Ltd. in Chat- 
ham, Ontario, Gus Sunnen was named 
to succeed his late father, August Sun- 
nen, as general manager. Since 1954 
he has been vice-president of Rams- 
den Mfg. Ltd. He has been a director 
of Sunnen Products Co. Ltd. since 1947. 


Joun C. Repmonp, former  vice- 
president in charge of metallurgical re- 
search and development for Kenname- 
tal, Inc., has been named director of 
research at Firth-Sterling, Inc. He 
succeeds David F. Dickey who resigned 
to manage a personally owned business. 


H. Glenn Bixby, left, elec- 
ted president of Bryant 
Chucking Grinder Co. to 
succeed J. H. Beardsley 
who resigned. Mr. Bixby 
also is president of Bryant’s 
parent Co., Ex-Cell-O Corp. 


Arthur E. Gilman, right, is 
now president of Bay State 
Abrasive Products Co. 
where he has been associ- 


ated since 1941. 


Dexo Corp. has elevated CLiIFFoRD 
J. WarbEN to the post of vice-president 
and factory manager. He has been as- 
sociated with Dexco for the past four 
years and is in charge of factory 
operation of Raymac Div. 


SaMUEL R. Parry, formerly vice- 
president and general manager of the 
Chattanooga Div. of Combustion Engi- 
neering, Inc., was named vice-president 
in charge of manufacturing of the en- 
tire company to succeed Ropert M. 
HATFIELD who was appointed vice- 
president and general sales manager 
in charge of domestic sales. 


N. A. Leyps recently was elected vice- 
president and general manager of 


FRANK COOLBAUGH is new president 
of Climax Molybdenum Co., division 
of American Metal Climax, Inc., suc- 
ceeding Weston THOMAS who was 
elected executive vice-president of the 
parent organization. Mr. Coolbaugh, 
who began his career with Climax as a 
miner’s helper upon graduation as a 
mining engineer, was a vice-president 
and director of the company prior to his 
new appointment. 


New president for the American 
Society for Engineering Education is 
BENJAMIN R. TEARE, Jr. who took of- 
fice at the society’s annual meeting in 
June. Dr. Teare is dean of the College 
of Engineering and Science at Car- 
negie Institute of Technology. 


Former executive vice-president of 
The Martin Co. Witu1aM B. Bercen has 
been elected president of the company 
and will serve as principal operating 
officer. As president, he will direct the 
functions of Martin’s seven operating 
divisions. Georce M. BuNKER, now in 
his eighth year as head of the com- 
pany, will remain in his position as 
chairman of the board and chief ex- 
ecutive. 


J. E. Wituiams has been appointed 
corporate vice-president for manufac- 
turing services of Olin Mathieson 
Chemical Corp. and a member of the 
president’s staff. Prior to this ap- 
pointment, he was in charge of the 
corporation’s Metals Div. 


At Milwaukee Gear Co., Emit G. 
Boriscu, former president, assumed the 
newly created post of chairman of the 
board, while Ervin F. Boriscu, former 
executive vice-president, succeeded him 
as president. E. Jack Boriscu, who has 
been assistant to the president, was 
made executive vice-president, and Frep 
HEINE was named to fill the newly 
created post of vice-president-engineer- 
ing. Jack Borisch is a member of 
ASTE’s Milwaukee chapter. 


Election of officers for the National 
Screw Machine Products Assn. made 
LeonarD R. SCHAFFER, president of 
Mechanical Art Works, Inc., president 
of the organization for the coming year. 
Charles L. Kerr of Kerr-Lakeside In- 
dustries was elected vice-president, and 
Rotanp G. HerKer of Herker Screw 
Products, Inc. was reelected treasurer. 


Bryant Chucking Grinder Co. A veteran 
of six year’s with Bryant, he has broad 
experience in the machine tools field. Harvey L. Speunburg, Jr., 
left, is new vice-president 
of manufacturing at The 
Hartford Special Machin- 
ery Co. He has been manu- 
facturing manager for the 
past two years. 


Robert S. MacArthur, 
right, has become presi- 
dent and chairman of the 
board of Stocker & Yale, 
Inc. He was with Polaroid 
Corp. before joining Stock- 
er and Yale a year ago. 


The Industrial Diamond Assn. of 
America, Inc. elected Donatp J. Wat- 
LACE of Wheel Trueing Tool Co. 
president for the coming year. BERNARD 
Jouts of U. S. Industrial Diamond Corp. 
was made first vice-president, and 
Leopotp H. Metzcer of . Super-Cut, 
Inc. was elected second vice-president. 
Mr. Wallace and Mr. Metzger are 
members of ASTE’s Detroit and Chi- 
cago chapters respectively. 
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John L. Buehler, left, pres- 
ident of Indiana Gear 
Works, Inc., was elected 
president of American 
Gear Manufacturers Assn. 
at its annual meeting. 


LOOK FOR THIS SIGN 


Granger Davenpert, right, 
received AGMA’s Edward 
P. Connell award for his 
outstanding personal con- 
tributions to further the 
art of gearing. He is chief 
engineer at Gould & Eber- 
hardt, Ine. 


for fast, dependable 


service on 
hand hack saws 
power hack saws 


band saws 


hammers 


s 
a 
= 
e@ hole saws 
& 
e 


ground flat stock 


LOOK FOR THIS SIGN 


for fast, dependable 


service on all your 


industrial needs. 


Patronize the Distributor 


who displays both. 





Three executive changes have been 
made at Jones & Lamson Machine Co. 
H. H. Wuirmore and J. C. Hesert 
were elected executive vice-president 
and vice-president respectively. At the 
same time announcement was made of 
the appointment of R. S. Jones as 
general manager. All three men belong 
to ASTE’s Twin States chapter. 


During the 14th annual meeting of 
the American Society of Lubrication 
Engineers, J. D. Lyxins of Wheeling 
Steel Corp. was named president of the 
organization and L. O. Wirzensurc of 
Farval Corp. was elected vice-president 
at large. 


Ricwarp E. ReicH was appointed 
vice-president of sales of Proto Tool Co. 
He has been product sales manager 
for the company since 1956. 


Frank L. Macee, president of Alumi- 
num Co. of America, has been made 
chief executive officer of the company. 
Three other promotions at Alcoa in- 
volved M. M. Anperson, Leon E. 
HickMAN and Lawrence L. Litcu- 
FIELD, Jr. who were named executive 
vice-presidents. Two new vice-presidents 
named were THEODORE W. Bossert and 
Rosert A. LEARNARD. 


Rosert H. Hoacranp has been 
elected vice-president and general 
manager of Claud S. Gordon Co., a 
subsidiary of Cleveland Pneumatic In- 
dustries, Inc. For five years he was vice- 
president of Aerovox Corp. 


Officers elected by AGMA to serve 
with new president John Buehler in- 
clude J. F. Murray, president of Win- 
smith, Inc., as vice-president of the 
products division; Fotke RiIcHarpz, 
consulting specialist of gearing prod- 
ucts at Westinghouse Electric Corp., as 
vice-president of the technical division; 
and Cuar.es F. BANNAN, vice-president 
of Western Gear Corp., as treasurer. 


GitBert Tint has become vice-presi- 
dent and chief engineer of National 
Ultrasonic Corp. and also will serve as 
a director of the corporation. Prior to 
joining National Ultrasonic, he was 
chief engineer for Alcar Instruments, 
Inc. 


Hartford Special Machinery Co. re- 
cently named Rosert A. Bope vice- 
president of sales and Francis A. Carr 
factory manager. Mr. Bode has been 
general sales manager since 1955. Mr. 
Carr until recently has been production 
control superintendent. 


Appointment of Harry H. Wuittinc- 
HAM as president and general manager 
of the Long Mfg. Div. of Borg-Warner 
Corp. was announced recently. He has 
been executive vice-president and as- 
sistant general manager since 1957. 

Long also recently made public the 
appointments of W. E. Rowe as vice- 
president-manufacturing and of DANIEL 
W. Lysetr as vice-president-sales. Mr. 
Rowe has been director of manufactur- 
ing for all Long plants in Detroit. Mr. 
Lysett was formerly sales manager. 


P. Willard Crane, left, 
director of research at The 
Cincinnati Milling Machine 
Co. was elected vice-presi- 
dent of the company. 


Richard A. Didday, right, 
was elected vice-president 
of Cincinnati Milling and 
Grinding Machines, In¢., 
Cincinnati Milling’s sales 
subsidiary. He recently re- 
turned from managing the 
firm’s plant in Holland. 


THE CAPEWELL MFG. CO. 
HARTFORD 2, CONN. 
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technical shorts 


| meer of an unusual bonding 
process offers possibilities of joining 
cemented carbide to steel as well as 
other metals in a stronger bond than 
previously ob- 
tained. The tech- 
nique, which uses 
an alloy called 
Plymet, can be 
accomplished in a 
machine shop for such applications as 
carbide tipped blanking punches, mold- 
ing punches, high impact turning tools 
or drills. 

To produce the bond, a wafer thin 
Plymet disk is inserted between the 
carbide tip and the steel shank. Pres- 
sure of about 500 psi is applied to the 
joint as it is heated by acetylene torch 
or induction coil to between 1900 and 
2000 F for about one minute. In this 
short time, a rapid diffusion of the 
interfaces of the carbide-alloy-steel 
takes place, and the bond is completed. 

Comparative laboratory tests indi- 
cate that the resultant joints have rup- 
ture strength of from 100,000 to 135,- 
000 psi. According to Powder Alloys 
Corp., which introduced the alloy, the 
Plymet joint is shock resistant, and 
economical to make. 


Bonding Process 
Permits Joining 
In the Shop 


Ax EXOTHERMIC patching material 
developed for the Carb-Rite Corp. by 
Armour Research Foundation of Illinois 


Institute of Technology 
own heat to seal 
defects in linings 
of heavy 
melting furnaces. 
Such a 
ment 
help for the present costly maintenance 
problem associated with steel melting 
furnaces. Current techniques for patch- 
ing holes and cavities that appear in 
bottoms and walls of these furnaces 
have several shotcomings. They provide 
comparatively weak patches, involve 
fusing patching material at tempera- 
tures high enough to damage furnace 
lining itself, and require hours or days 
of repair time. 

By generating its own heat, the new 
material avoids a burning-in process. In 
addition, it becomes structurally and 
chemically indistinguishable from the 
furnace lining itself. The resultant 
patch is strong and permanent in less 
than an hour. 


generates its 


Furnace Patch 
Helps to Seal 
Lining Defects 


steel- 


develop- 
promises 
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Cosson COMPARISON between primi- 
tive tool making in Rhodesia and 
modern manufacturing opens the 16 
mm educational sound movie recently 
released by Na- 
tional Machine 
Tool Builders’ 
Assn. The 27- 
minute color film, 
entitled “One Hoe 
for Kalabo”, explains that today’s 
civilization is possible only because we 


Film Explains 
Dependency 
On Tools 


have power driven tools that can cut 
and shape metals into the everyday tools 
for modern homes or factories. Close- 
ups show variety of machining opera- 
tions so that the work done can be 
seen and understood. 

The film goes further into relation- 
ship between machine tools and employ- 
ment, and between machine tools and 
our standard of living and our national 
defense, demonstrates mass production 
dependency on interchangeable parts, 
and shows how machines now do the 
jobs that muscles used to do. The 
industrial scenes of the United States 
were taken in plants in various parts 
of the country. 

Copies of the films are available from 
Modern Talking Picture Service, Inc., 
3 E. 54th St., New York 22, N. Y. 
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MARVEL Reciprocating Crank Lever Action, pro- 
viding quick return of the saw frame on the non- 
cutting stroke produces 334% more cutting strokes 
per minute than ordinary saws without increasing 
the peak blade velocity on the cutting stroke. Re- 
sult: faster cutting-off without damage to the blade. 
With far greater feed pressures automatically avail- 
able, plus more cutting strokes per minute, is it any 
wonder that MARVEL Series 6 and 9 Hack Saws 
will give you faster, accurate cutting-off every time? 


. 

' E 

J epearer EFFECTIVE 
/ ORET TED PRESSURE 


MARVEL Series 6, 6A, 9 and 

9A Hack Saws are capable of 

automatically applying more 

than twice the feed pressure 

required for most hack saw- 

ing jobs. This means that 

MARVEL Saws can utilize the 

full strength and heat resist- 

ance of the modern composite 

hack saw blade which is designed to 

cut most efficiently under heavier feed 

pressures. MARVEL Dual Power Feed 

forces the blade to cut as deeply as possi- 

ble and practical on every stroke—to 

cut-off the work in the fewest possible 

strokes by automatically adjusting 

the feed pressure in relation to the 
hanging work resist 





Catalog C8&5 
has complete 
details, facts 
and figures on 
beth Marvel 
metal cutting 

lack Saws and 
Band Saws 
Write for it 
today. 


ARMSTRONG-BLUM MFG. CO. 


5700 BLOOMINGDALE AVE. © CHICAGO 39, ILLINOIS 





USE READER SERVICE CARD, CIRCLE 58 





CAD CeCe RIFAABDAAATICAAL CIBCLIE WEY NILMBRER 





complete 
catalogue of 
DIAMOND 
DRESSERS 


for every need 


Now ready for you—CRAFTS 
catalogue of diamond dressers 
for every need and use. Full 
prices, specifications and infor- 
mation about re-setting on the 
famous CRAFTS line. Infor- 
mation too about our inexpen- 
sive “Letter Series” of tools. 
CRAFTS continuous research 
and job testing provide you 
with more economical ways to 
increased production. Always 
dependable, CRAFTS service 
reduces costly delays — mini- 
mizes downtime. 
Mail this coupon for your 


free Diamond Dresser catalog. 








Artuur A. Crarts 
Company, Inc. 


601 NEWBURY STREET 
BOSTON 15, MASS. 
Dept. TE 59 
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whos 
meeting 


and where 


July 27-Aug. 14. University oF 
CALIFORNIA and AMERICAN SOCIETY FOR 
Quaity Controi, Los Angeles Section. 
Course on current developments and 
applications in industrial reliability 
problems. Address questions to Prof. 
Edward Coleman, Dept. of Engineering. 
University of California, Los Angeles 
24, Calif. 


Aug. 3-14. University or CALIFORNIA. 
Course on statistical methods in _ in- 
dustry. More information is available 
from Prof. Edward Coleman, Dept. of 
Engineering, University of California. 
Los Angeles 24, Calif. 


Aug. 23-25. AMERICAN SOCIETY FOR 
Merats, Eastern New York chapter. 
Conference on fracture of engineering 
materials, Rensselaer Polytechnic In- 
stitute campus, Troy, N.Y. More in- 
formation is available from J. H. Keeler, 
conference chairman, General Electric 
Research Laboratory, Schenectady, N. Y. 


Sept. 10-11. Society or THE PLastics 
InpustrRY, Inc. Midwest section con- 
ference, French Lick Sheraton Hotel, 
French Lick, Ind. Get more informa- 
tion from society office, 250 Park Ave.. 


New York 17, N.Y. 


Sept. 20-25. INstTRUMENT SOCIETY OF 
America. 14th annual conference with 
exhibit running coincidentally from 
Sept. 21 through 25, downtown hotels 
and International Amphitheatre, Chi- 
cago, Ill. Get more facts from society 
headquarters, 313 Sixth Ave., Pitts- 
burgh 22, Pa. 


Sept. 21-22. Steet Founpers’ Society 
oF AmeriIcA. 57th fall meeting, The 
Homestead, Hot Springs, Va. Get per- 
tinent information from society’s office, 
606 Terminal Tower, Cleveland 13. 
Ohio. 


Sept. 22-24. Armour RESEARCH Founp- 
ATION, Illinois Institute of Technology. 
Third Industrial Nuclear Technology 
conference, Morrison Hotel, Chicago, 
Ill. All details may be obtained from 
M. J. Jans, conference secretary, Arm- 
our Research Foundation, Technology 
Center, 10 W. 35th St., Chicago 16, Il. 








| cIRST CLASS 


ANGLgear 
solves 


90° 





Simplified drawing, based on photo, shows ANGL- 
gear installation on Cleveland Punch and Shear 
Works Co. power press. Compact, universal-mount- 
ing ANGLgears provide safe, positive 90° drive 
for press limit-control switches, 


Cleveland Punch and Shear 
Works Co. engineers selected 
ANGLgears to actuate limit 
switches on Cleveland punch 
presses for these reasons: 
First, it was essential to have 
direct-connected, lagfree con- 
trol of press stroke to elimi- 
nate any chance of over-runs 
and consequent injury to oper- 
ators and expensive dies. Sec- 
ond, the necessary right-angle 
drives had to be extremely com- 
pact, easy to install, and vir- 
tually maintenance-free. 
ANGLgear met these specifica 
tions and Cleveland has con- 
tinued to purchase the unit. 
If you have a 90° power take- 
off problem, investigate ANGL- 
gear. Completely enclosed, per- 
manently lubricated ANGL gears 
are available from stock in 43, 
1,2% and 5 hp 

ratings, with 2 

or 3-way shaft- 


ing, and 1:1 or ( 
2:1 gearing. ‘ 


See our literature in Sweet's product 
design file; then contact your local 
distributor or write direct. 


Engineered Equipment for Aircraft and In justry 
AIRBORNE ACCESSORIES 
CORPORATION 
HILLSIDE 5, NEW JERSEY 
USE READER SERVICE CARD, CIRCLE 60 
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Drills 


Complete line of drills, counterbores. 
countersinks and sets covered in 68- 
page Catalog No. 359; 44-page engi- 
neering data section presents up-to- 
date information on drill recondition- 
ing. drilling speeds and feeds, jig drill- 
ing and recommendations for drilling 
difficult-to-machine materials. Cogsdill 
Twist Drill Co., Inc., Greenfield, Mass. 

Circle 301 


Tape Control Positioning 


Ten-page brochure on tape controlled 
positioning describes advantages of the 
method and illustrates various applica- 
tions; also explains do-it-yourself appli- 
cations possible with packaged position- 
ing units. Jones & Lamson Machine 


Co., Springfield, Vt. Circle 302 


Drives 


Illustrated 48-page Book 2747, “Gear- 
motors, Motogears and Fluid Drives,” 
describes functions of these various 
types of drives and gives detailed selec- 
tion data, dimensions, overhung load 
ratings and mountings; also lists acces- 
sories. Link-Belt Co., Dept. PR, Pru- 
dential Plaza, Chicago 1 Ill. 

Circle 303 


Tooling 


More than 1,000 contract tool and 
die plants in the United States and 
Canada and the categories of service 
they offer are covered in the 1959 Di- 
rectory of Special Tooling Services; 
incorporates specific information on 
each association member, organized by 
geographic location. George S. Eaton, 
National Tool & Die Manufacturers 
Assn., 908 Public Square Bldg., Cleve- 
land 13, Ohio. Circle 304 


Tube Flarer 


Catalog 1145-Al6 presents compre- 
hensive information on recently intro- 
duced double lap flarer for ferrous and 
nonferrous tubing. Helpful sections 
offer information on use and mainte- 
nance, forming tool selection, and prob- 
able causes and solutions for common 
troubles. Parker Fittings & Hose Div., 
Parker-Hannifin Corp., 17325 Euclid 
Ave., Cleveland 12, Ohio. Circle 305 
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Taevachatlac 


for free booklets and catalogs—use request card, page 139 


Power Saw 


Prime features and advantages, par- 
ticularly those pertaining to capacity, 
economy and operating ease, of Model 
C-24 power saw presented in heavily 
illustrated 12-page brochure. The Do- 
All Co., Des Plaines, Ill. Circle 306 


Drafting Equipment 


Extensively illustrated, 24-page gen- 
eral catalog features new products and 
important improvements in established 
lines of drafting equipment. Stacor 
Equipment Co.. 295 Emmet St., New- 
ark, N. J. Circle 307 








Heavy duty attachments 
increase versatility 
of dependable, low-cost 





Heavy Duty Vertical 
Milling Attachment 


GREAVES MILLS 


“THE MOST MILL FOR THE LEAST MONEY" 


A full line of attachments and accessories offer 
outstanding flexibility for all types of milling 
operations . . . with GREAVES MILLS. 

Make your own comparison of 22 specifications of 
Greaves and 7 other leading milling machines. 


GREAVES 


a 


Heavy Duty Offset 
Vertical Milling Attachment 


Universal Milling Attachment 


Toolmakers Overarm 


REAVES CHINE TOOL CC 
2303 Eastern Avenve, Cincinnati 2, Ohio 


Send Comparison Chart. I will make comparison 
of GREAVES MILLS with other makes, 





NAME 
FIRM 
ADORESS 
city 


information 
GREAVES MILLS. 


on Attachments and Accessories for 


TITLE 
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Material Handling 


Extensively illustrated brochure de- 
scribes company’s line of materials 
handling equipment; specification chart 
gives complete information on sizes, 
weights and capacities of equipment. 
Tri-State Engineering Co., 295 W. 
Beau St. Washington, Pa. Circle 308 


Blocks for Boring 


Applications for six interchangeable 
types of blocks boring tools covered 
in well illustrated Catalog No. D-510 
which also presents prices, specifica- 
tions and selection data on blocks for 
boring and related operations for diam- 
eters from 34 through 17 in. Davis Div., 
Giddings & Lewis Machine Tool Co., 
Fond du Lac, Wis. Circle 309 


Rivets 


Industrial guide on “Dimensional 
Standards for Semi-Tubular Rivets” 
contains standards data on all major 
classes of semitubular rivets; covers 
body and head diameters, head thick- 
nesses and radii and hole diameter and 
depth figures in easy-to-follow chart 
form. Tubular and Split Rivet Council, 
53 Park Pl., New York 7, N.Y. 

Circle 310 
Balancers 


Well illustrated catalog, Form 1207. 
describes features and advantages of 
recently introduce line of HS _bal- 
ancers; closeup photos of installations 
clarify main points. Gisholt Machine 
Co., 1245 E. Washington Ave., Madison 
10, Wis. Circle 311 





NOW...index tables 





FOR MORE 
ECONOMICAL 
PRODUCTION 
ON THESE NEW 


HANNIFIN 
“FD” PRESSES 


Heavy-duty open-gap production 
presses with Hannifin hydraulic 
index tables... 


Available in all of these sizes: 


2, 3, 4, 5 and 6-ton bench models 
6,8, 10,12 and 15-ton floor models 








WITH THESE FEATURES... 


Dual Safety Hand Lever Controls 
Dual Electric Push-Button Controls 
Adjustable Stroke Control 

Reverse on Pressure or Distance 
Full Automatic Cycling 


Hannifin High Speed Hydraulic Index Tables 


Reciprocating Hydraulic Slide Feeds 





USE THEM FOR... 


Assembly Operations 
Riveting — Staking 
Forming — Stamping 
Trimming Die Castings 
Trimming Plastics 
Molding Semi-Conductors 
Preformed — Compacting 


Call in your nearby Hannifin man—he’s a trained production analyst 
—to prove how you can do more at lower cost with Hannifin presses. 
Or, write for our new Bulletin 132. It tells the whole story. 


HANNIFIN COMPANY 


519 South Wolf Road 


Des Plaines, Illinois 


—— A DIVISION OF PARKER-HANNIFIN CORPORATION 
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Spinning 

Complete description of extensive 
metal spinning and hydroforming facil- 
ities presented in 12-page brochure 
emphasizing economy and other advan- 
tages of this method of forming; exten- 
sively illustrated. Sales Dept., J. 
Schrader Co., 4603 Fenwick Ave., 
Cleveland, Ohio. Circle 312 


Cleaning Barrels 


Bulletin No. 705 describes line of 
heavy duty Rotoblast barrels, illustrated 
with photos, cut-away drawings and 
sketches to show details of construction 
and design features; case histories show 
how the barrels are saving time and 
money in various installations; includes 
specifications and dimensions. Pang- 
born Corp., Hagerstown, Md. 

Circle 313 


Vibration Control 


Engineering specifications and _per- 
formance data for 27 types of products 
for contro! and measurement of ma- 
chinery vibration, shock and noise cov- 
ered in 8-page Booklet K4E; installa- 
tion photos show variety of equipment 
and tell how typical problems were 
solved; includes equipment selector 
chart. The Korfund Co., Inc., 48-405 
32nd PI., Long Island City 1, N.Y. 

Circle 314 


Data Manual 


Pocket-size Booklet B-3677D. “Con- 
venient Tables and Formulas” includes 
120 pages of tables, formulas and 
graphic symbols summarizing electrical 
data, properties of materials, heat trans- 
fer and steam information, measure- 
ments etc. Westinghouse Electric Corp., 
Box 2099, Pittsburgh 30, Pa. 

Circle 315 


Metal Cleaning 


Economies effected by Room-Temp 
cleaner for metals described in detail 
in 4-page Folder F10596; points out 
advantages of this solution which is 
primarily used in spray washing ma- 
chines at 80 to 100 F temperature 
range. Oakite Products, Inc., 158 Rec- 
tor St., New York 6, N. Y. 

Circle 316 


Pressure Plugs 


Levl-Seal pressure plugs, designed 
for flush seating to within half a pitch 
in hydraulic, pneumatic or other high- 
pressure systems, described in detail 
illustrated 4-page Form 2501; complete 
specifications are presented in tables 
and charts including recommendations 
on tapping and seating torques for steel 
and aluminum applications. Adv. Dir., 
Box 786, Standard Pressed Steel Co., 


Jenkintown, Pa. Circle 317 
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Carbon Brushes 


Eight-page monograph gives detailed 
discussion calculated to help the user 
“Get the Most Out of Your Carbon 
Brushes”; sections cover purposes of 
carbon brushes on commutating motors 
and generators, how a brush can aid 
commutation, functions of carbon 
brushes, brush and commutator film, 
brush wear, brush chatter, and classifi- 
cation of various brush grades. Superior 
Carbon Products, Inc., 9115: George 
Ave., Cleveland 5, Ohio. Circle 318 


Fasteners 


Full range of sizes and types in AN 
and MS fasteners included in Catalog 
59-A featuring stainless rivets, cotter 
pins, piano hinges, pails, funnels, 
scoops and screw machine products; 
illustrated. Star Stainless Screw Co., 
655 Union Blvd., Paterson 2, N. J. 

Circle 319 


Lubricants 


Pocket-size design handbook offers 
assistance to design engineer in specify- 
ing dry film lubricants properly; sets 
forth both good applications and those 
not recommended; presents specific 
technical information regarding proper 
uses. Request only on company letter- 
head directly from EverLube Corp., 
6940 Farmdale Ave., North Hollywood, 
Calif. 


Ultrasonics 

New quarterly publication presents 
current information on progress in 
ultrasonic field; first issue of Ultra- 
soundings include feature articles on 
ultrasonic cleaning applications, and 
on how to get the most from this proc- 
essing technique. Acoustica Associates, 
Inc., Dept. P. 26 Windsor Ave., Mine- 
om, LL. N.Y. Circle 320 


Plate Cams 


Eight-page Catalog No. 900 intro- 
duces standard and semistandard plate 
and face cams, listed by stroke, timing 
and load rating. Graphs show relation- 
ship between stroke, minimum move- 
ment time and size of cam blank sim- 
plify cam selection. Ferguson Machine 
Corp. of Indiana, 7818 Maplewood In- 
dustrial Ct., St. Louis 17, Mo. 

Circle 321 


Pumps 


Centrifugal and rotary pumps for in- 
dustrial uses described and illustrated 
in 72-page catalog; includes descrip- 
tions, specifications of pump parts and 
accessories; well illustrated with dimen- 
sional drawings; thumb indexed to 
simplify use. Pioneer Pumps, Detroit 
Harvester Co., 21800 Greenfield Rd., 
Oak Park 37, Mich. Circle 322 


July 1959 





1/16" finish cut. Note fine sur- 
face finish, a result of true run- 
ning, flywheel cutting action. 


Ip STOCK 
REMOVAL 

on part of 
MISSILE 
LAUNCHING PAD 
AT ONE PASS! 


. .. Another 
Outstanding NELCO 
Carbide Tipped 
Tooling Application 


C 


— 


Cutter at completion of roughing 
cut. 1/2” stock removal. Note ef- 
ficient, uniform chip formation. 


And that’s not all . . . the 1/2” 
roughing cut at 14” per minute feed 
and the 1/16” finishing cut at 20” 
per minute feed were made with the 
same “standard” off-the-shelf cut- 
ter. The operations are performed 
on a 50 H.P. Gray Planer Mill, the 
tool is a NELCO 12” face mill for 
steel. 


This versatile cutter has extremely 
heavy brazed carbide tips to with- 
stand shock and interrupted cuts. 
Exceptional cutter weight gives fly- 
wheel effect and insures superior 
heavy stock removal and extremely 
fine surface finishes. 


Send for Cutting Tool “Condensa- 
log” with prices on 3300 “Standard” 
profit improving cutters to: Cutting 
Tool Division, Brown & Sharpe 
Mfg. Co., Providence 1, Rhode 
Island. 


Brown & Sharpe 


HIGH SPEED STEEL CUTTERS 


NELCO CARBIDE TOOLS 


END MILLS 


FOR THAT EXTRA EDGE IN PRODUCTION 


— 
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It’s standard time. Time to consider how Hanson- 
Whitney’s standard cutting tools and gages can be 
economically used in your particular application. 
Hanson-Whitney’s new production techniques have 
resulted in better “free-cutting action” tools for con- 
sistent production. These modern developments pro- 
tect your investment through the entire threading 
process. By reducing production variables, Hanson- 
Whitney can offer important savings to your profit 


dollar. 


Complete and Related “STANDARDS” 


Your Hanson-Whitney distributor can save you time 
with a single source line of complete and related thread- 
ing tools and gages. Your Hanson-Whitney distributor 
is the threading specialist providing these services— 
backed up by Hanson-Whitney’s forty years of thread 
engineering and experience. 


Hanson Whitney 


COMPANY 
203-B BARTHOLOMEW AVE., HARTFORD, CONN. 


STANDARD: Taps * Thread Gages * Cutters * Fine Pitch Gear Hobs 
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Fitter Merats ror Jorntnc—By Orville T. 
Barnett. Published by Reinhold Publishing 
Corp., 430 Park Ave., New York 22, N. Y. 
Price $7. 250 pages. 


Industrial practice for selecting the 
proper filler metals for any metal-join- 
ing situation has been summarized in 
this reference book. All the ferrous 
and nonferrous joining metals are cov- 
ered as well as the treatment of weld- 
ing, brazing and soldering with major 
emphasis on products for manual and 
automatic arc welding. The available 
materials are discussed in terms of ap- 
plicability, mechanical properties and 
degree of availability. Ten chapters are 
devoted to arc-welding electrodes and 
another to automatic welding of mild 
and alloy steels. In some areas, mate- 
rials are discussed where no specifica- 
tions exist as yet in normal industrial 
practice. Chapters on iron powder elec- 
trodes, the latest developments in non- 
ferrous metals, surfacing and tungsten 
electrodes contain material that has 
never been published previously. This 
book is a handy reference for all levels 
of engineers and management. 


How to Supervise Peopre, Fourtu Eot- 
TION—By Albert M. Cooper. Published by 
McGraw-Hill Book Co., 330 W. 42nd St., 
New York 36, N. Y. Price $4.95. 264 pages. 


This revised edition takes into ac- 
count the changing conditions under 
which today’s supervisory personnel 
must direct subordinates. For the one 
out of every six people employed who 
is a supervisor in a shop, field or office, 
it covers all the typical jobs and prob- 
lems. Hiring, discipline, preventing ac- 
cidents, promoting, team work, training 
workers, delegating authority and labor 
relations are all included. Specific 
techniques for handling these situations 
by using examples of typical problems 
and solutions are used to explain the 
points under discussion. While the 
question material makes it useful for 
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conference training, the book retains the 
practical viewpoint that proves helpful 
to all levels of supervision. 


THe Grinning Wueet, A TeExTBOoOK OF 
Mopern Grinpinc Practice—By Kenneth 
D. Lewis. Revised by W. F. Schleicher. 
Published by The Grinding Wheel Insti- 
tute, 2130 Keith Bldg., Cleveland, Ohio. 
Price $4.95. 532 pages. 


This book has been revised and up- 
dated with new information on grind- 
ing wheels, grinding machines, grind- 
ing operations from a basic as well as 
practical working standpoint. The man- 
ufacture of grinding wheels and opera- 
tions for the making of basic materials 
are part of the introductory section. 

The entire range of the basic opera- 
tions plus grinding of ceramics, glass, 
marble and concrete, in addition to the 
metalworking operations are included. 
Chapters are devoted to centerless, 
cylindrical and surface grinding proc- 
esses as well as data on crush forming 
and specialized operations like cam 
grinding. Special chapters deal with 
process evaluations, truing and dress- 
ing, grinding fluids and factors affect- 
ing wheel selection. 

Also, there is a section of the book 
devoted to trouble shooting. The major- 
ity of troubles which beset the grinding 
operator as well as the proper correc- 
tion leading to the elimination of the 
trouble are included. 


STANDARDIZATION, WHAT's IN It For ME— 
Published by American Standards Associa- 
tion, Inc., 70 E. 45th St., New York 17, 
N. Y. Price: $4.50. 130 pages. 


The book is a compilation of the 
talks given at the 40th Annual Meeting 
of the American Standards Association 
held in November, 1958. The theme of 
the meeting was to provide an answer 
to businessmen about why they should 
pay for or support standardization pro- 
grams and why they should support or- 
ganizations that do standards work. 


MANUFACTURERS’ 1959 VeriFiep DIRECTORY 
oF ReEprESENTATIVES—Published by the 
Manufacturers’ Agent Publishing Co., 505 
5th Ave., New York 17, N. Y. 203 pages. 
Price $20. 


This guide contains listings of more 
than 15,000 manufacturers who distrib- 
ute their products through manufactur- 
ers’ agents. It includes information on 
principal products, estimated credit rat- 
ing and the name and title of the sales 
executive. Other information contained 
in the book describes the services re- 
quired of manufacturers’ agents to 
manufacturers and data on operations 
of these agents. 
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THIS IS A DRILL JIG 


THE FASTEST, LOWEST-COST DRILL 
JIG IN METAL WORKING TODAY 


Using tape controls to cut tooling costs is a fact. 
Ask us to prove it. We will program your parts and demonstrate. 
Details and photographs of a variety of parts, compared with con- 
ventional machining costs, are available on request. Growing savings 
and greater profits from new applications are coming in every day. 


The Complete Standard System 


The Dicimmatic* Mopet 202 Control System includes all equipment 
necessary for numerical control of point positioning operations. 


® Special Punch Tape Preparation Unit that is as simple to operate 
as an adding machine. No complicated computer language to learn. 
¢ Control Console—a compact unit, operator-maintained, with shop- 
proven reliability. 

¢ Servo Table—adapted to drilling machines in one day. Automatic 
positioning on ball bearing ways. Anti-backlash lead screws. 


Write for free 12-page booklet “Dicmmatic Mopret 202.” Also— 
movies shown at your shop or plant on request. 


Tape Unit 


Table 
Control Console 


*DIGIMATIC 


STROMBERG-CARLSON 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
1494 N. GOODMAN STREET e ROCHESTER 3,N.Y. 
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oor FPCaAderSs. 


viewpoints 


.-- precision tooling hob 


To the Editor: 


In the May issue of Tue Toot Enct- 
NEER, there was an interesting article 
on “Tooling for Precision Hobbing” 
by Alex Phillips. Since we have a 
similar tooling problem, I wonder if the 
particular tool steel used by Raytheon 
could be identified? 

Joseph F. Wrobel 
F. Jos. Lamb Co. 
Warren, Mich. 


ED.—Raytheon has found that the 
Vega alloy produced by Carpenter Stee] 
performs successfully on this difficult 
forming operation. 


. . . heart surgery 


To the Editor: 


I read with interest in THE TOOI 
ENGINEER about Mr. DeVos’ 


posed development of a noncrushing 


pro- 


by-pass clamp to be employed during 
heart operations. 

If you will send me full details, I 
shall be pleased to give the problem 
my best attention and to forward any 
recommendations which develop. 

J. R. Paquin 
Cleveland Engineering Institute 
Cleveland 3, Ohio 


ED.—A more complete description of 
the equipment used in the heart opera- 
tion has been given in the May issue 
of THE TOOL ENGINEER on page 
88. Additional information of the 
technical aspects of the problem are 
being forwarded by Dr. Crook of the 
Research 


Cardio-Vascular Association. 


. . . education requirements 


To the Editor: 


While attending our excellent edu- 
cation and leadership conference in 
Milwaukee, I was bombarded with 
questions pertaining to education from 
I would like to 
explain two or three features of edu- 
cation 


enthusiastic members. 


administration which may be 





ETALON 
INGAGE 


measures the 
exact BORE or 
blind hole size! 
Reading: .0001” 

Size: 3/16” to 4” 


Takes accurate measurements of blind holes. No masters 


or setting rings——measures directly—by .0001 


Automatic 


alignment, rectangular contact points 


guarantee extreme accuracy even when fully x- 


tended 


with extensions measures holes up to 6 feet 


® 


* 
¥ 
pe 
= 


aes 


Immediately detects out of round holes 


deep. Hardened contact points exert, mini- 


mum pressure——will not damage fragile 
work 
Easy to read, deep graduations oh a 
Du chrome 
Furnished n English 


graduations n 


large diameter thimble 
plated 
Metric 
or in sets 

WRITE FOR CATALOG on com- 
plete line of prec on meas 
VERNIER 
CALIPERS, MICROMETERS 

DIAL INDICATORS 


ALINA 
lee) ite): 7-Nslel, 


122 East Second St 
Mineola, L. 1., N. Y. 


uring instrument 


had 
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helpful to many others. 

Several agencies evaluate or ac- 
credit colleges and universities. Some 
accredit a college or university and 
recognize its purposes, staff, facilities, 
high standards of achievement, and 
other features as an institution of 
higher learning. In colleges and uni- 
versities which teach in professional 
fields, other agencies have undertaken 
to appraise the standards in these 
special curriculum offerings. This is 
done only on invitation received by the 
agency from the college. Recognition 
is given to engineering curricula only 
by E.C.P.D., the Engineers Council for 
Professional Development. 

Another area where confusion and 
misunderstanding may easily exist is 
in the numerical credit value given to 
courses. Colleges and universities nor- 
mally operate on thirty-six weeks of 
regular instruction, excluding summer 
school. If a operates on a 
basis of continuing class work for an 
18 weeks’ term, it 
semester 


college 


to be on a 
hour system. If it operates 
on a basis of 12 weeks for the class 
term, it is said to be on the quarter 
hour The of this 
four year engineering 
schools, graduation hinges upon the suc- 
cessful completion of 136 semester 
credit 204 quarter credit 
hours. To translate these values, divide 
semester hours by two and multiply by 
three to get equivalent quarter credit 
hours. These values should be clearly 
understood when with 
discussing education problems. 
Equally as important as understand- 
ing the credit values is an understand- 
ing of the foundation course require- 


is said 


system. summation 


means that in 


hours or 


working and 


ments desirable in the first two years 
of a four year engineering curriculum. 
They should include English, chemistry, 
physics, and drawing with two years 
of mathematics. 
mum requirements; other courses may 


These should be mini- 


be elective. 
It is 
course 


important that credit values, 
material and 
derstood so that students are correctly 
informed and understand minimum 
requirements and transfer of credits. 
There are many students in excellent 
two year terminal 


find 


sequence be un- 


programs who 
that 


technical 


completion they are 
well qualified for 
ment. But, they are not prepared to 
continue in a four 
curriculum, and their credits are not 
transferable into another school. If these 
credit values 
ments are not 
these curricula 
as engineering. 
Frederick Preator, Head 
Tool Engineering Dept. 
Utah State University 
Logan, Utah 


upon 
employ- 


year engineering 


and minimum 
met, it is 


should 


require- 
doubtful if 
be designated 
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I Ses CURVING | 
TTACHMENTS | 
YODER 


COLD ROLL-FORMING 
EQUIPMENT 


for profitable mass production 
High speed, YODER Cold Roll-Forming 


machines are the most economical method 
for mass producing structural or orna- 
mental shapes. One machine with one 
operator can form up to 40,000 feet of 
shapes per day. Even on a part-time basis, 
a YODER Cold Roll-Forming machine 
can prove to be a profitable investment. 


YODER flexibility works for you too, 
curving, coiling, ring forming, multiple 
roll-forming and embossing—on a wide 
variety of metals—can be incorporated 
into your production line, Practical, 
YODER-engineered design minimizes 
maintenance and downtime... assures 
uniformity, accuracy and reliability of 
your end product. 


In addition to Roll-Forming machinery, 
YODER also makes a full line of Rotary 
Slitting equipment, Pipe and Tube mills. 
Send for the fully descriptive Cold 
Roll-Forming Book. 

THE YODER COMPANY 


5525 Walworth Ave. « Cleveland 2, Ohio 
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Ceramic Tool Progress 


Ceramic tools have been considerably 
improved during the past few years, 
according to an article published by 
W. Dawihl and E. Klingler in Werkstatt 
und Betrieb, Vol. 92, No. 5, 1959, pages 
271 to 274, under the title, “Fortschritte 
beim Drehen mit Oxyd 
Schneidplatten.” 

Two different developments are tak- 
ing place. One is the production of tool 
tips of pure aluminum oxide, the other 


Aluminum 


one is aimed at uniting the properties 
of ceramics with those of metallic 
tools by adding alloys such as molyb- 
denum carbide to pure aluminum oxide. 

The authors’ work is concerned with 
tool tips made of pure aluminum oxide. 
Dawihl and Klingler measured the 
wear land produced on ceramic tips 
manufactured in 1957, 1958 and early 
in 1959. When machining steel (Ger- 
man standard Ck 45, 0.45 percent C, 
0.65 percent Mn) with a depth of 
cut of 0.040 inch and a feed of 0.008 
ipr, it was found that the wear land 
was considerably reduced in the low 
In 1957 the wear 
land (after 60 min. cutting time) was 
about 0.020 inch at a cutting speed of 
about 160 fpm. In 1958 the wear land 
was less than 0.008 inch and in 1959 
it was further reduced to 0.002 inch 
under identical conditions. 

For a cutting speed of about 1000 
fpm, the 1957 wear land was 0.012 
inch, rapidly increasing at 


cutting speed range. 


higher 
speeds. In 1959 the wear land was down 
to 0.005 inch, not increasing substan- 
tially until a cutting speed of about 
1600 fpm was reached. 

Theoretical considerations led to the 
conclusion that the low cutting speeds 
generate low cutting temperatures that 
do not permit the “healing” of micro- 
cracks. Vibrations associated with low 
cutting speeds aggravate the conditions 


causing tool failures at low speeds. 








M1238- 1818 — Range 18” x 18”, working 
distance 9” to infinity. Reads to 0.001” up 
to 24” working distance. Protractor ocular 
reads to 3 minutes of arc. Image is erect. 


Cut inspection 
time in half 
with new Gaertner 

Coordinate Cathetometers 


These convenient, reliable optical 
instruments permit making precise co- 
ordinate measurements in a_ vertical 
plane. The two dimensions are measured 
with one setting, object does not have 
to be rotated. Inspection time is cut in 
half and resetting errors eliminated. 


Versatile Gaertner Coordinate Cathe- 
tometers are ideally suited for precision 
measurements on large objects; also ob- 
jects or points in recessed, remote, or 
inaccessible locations. Applications in- 
clude measuring jet engine sections, 
complicated castings, printed circuits, 
bolt holes and bosses on large piece parts, 
traces on cathode ray tubes, etc. 


Because these are optical rather than 
mechanical measuring instruments, you 
make non-destructive measurements 
without contact, distortion, or concern 
about pressure being applied to the ob- 
ject when making a setting. Instruments 
available in English or Metric system. 


M1236-46— ——» 
Horizontal range 6", 
vertical range 4’. 

Reads to 0.0001"’, 

working distance 5” 

to infinity. 


<—— M1236-22— 
Range 2” x 2", reads 

to 0.0001’’. Working 
distance 5”’ to infinity. 
Shown with 19 mm 
mounting rod, and without 
telemicroscope. Instrument 
permits precise coordinate 
movement of other objects 
such as photo cells, 
probes, etc., in place 

of telemicroscope. 


Write for Bulletin 188-53 G 194-57 


The Gaertner 
Scientific Corporatiou 


1241 Wrightwood Ave., Chicago 14. III 
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WHICH 
METAL-CLEANING JOBS 
WOULD YOU LIKE 
TO IMPROVE? 


<7 


q Are you cleaning metal in the most economical way? See 
page 9 of Oakite’s FREE booklet on Metal Cleaning. 


Are you cleaning metal the fastest way? See page 12. 


Do you need room-temperature cleaning combined in one 
operation with temporary rustproofing? See pages 12 and 14, 


Do you know the advantages of alkaline pickling? 
See page 21. 


Have you compared the values of iron phosphate coating 
and zine preeeyy coating in preparation for painting? 
See pages 22 and 2 

Can you use a cleaner that removes rust and oil at the same 
time; often eliminating all need for pickling? See page 30 


Do you have trouble stripping epoxy resins, pigment res- 
idues, phosphate coatings and under-paint rust? 
See page. Si. 


How do you clean parts that are too large to be soaked in 
tanks or sprayed in machines? See page 31. 


Are you getting full profit out of your finishing barrels? 
See page 32. 


What do you do when oversprayed paint neither floats nor 
sinks in your paint spray booth wash water? See page 35. 


Do you need better protection against rusting in process 
or in storage? See page fv 


FREE For your copy of “Some good things to 


know about Metal Cleaning” write to 
Oakite Products, Inc., 34E Rector Street, New 
York 6, N. Y. 


OAKITE 


J 1909-1959 
‘years’ leadership in industrial cleaning 


Technical Service Representatives in Principal Cities of U.S. and Canada 


Export Division Cable Address: Ookite 
USE READER SERVICE CARD, CIRCLE 69 





Improvements attained by the authors 
include reduction in the tendency to 
produce microcracks. They predict that 
it will be possible, in the near future, 
to manufacture ceramic tips permitting 
cutting speeds in excess of 3000 fpm. 

Other items covered in the article are 
concerned with practical recommenda- 
tions such as grinding, positioning of 
the tool at center height, interrupted 
cuts, chip breakers, cost, turning of 
workpieces with clamped-on tips and 
savings in production. 

Another article dealing with ceramic 
tools, was published by F. Kolb] in 
Plansee Berichte fuer Pulvermetallurgie 
No. 2, 1958, pages 48 to 66, under the 
title, “Kann die Schneidkeramik das 
Hartmetall ersetzen?” (Can ceramic 
tools replace carbide tools? ) 

The author refers to the fact that 
high hardness and high tensile strength 
exclude each other to a certain extent 
and cannot be united in the same ma- 
terial. He concludes that tool materials 
for high cutting speeds can endure 
substantial wear loads but no great 
mechanical stress. 

Clamped-on tips, brazed tips and the 
grinding technique for ceramics are 
discussed. The coolant must be adapted 
to the grinding speed and a light grind- 
ing pressure must be maintained, par- 
ticularly when grinding by hand. The 
author answers the question in the 
title of the article by stating that 
ceramics are a valuable supplement to 
carbide and high-speed steel tools. 


Ultrahigh Cutting Speeds 


Preliminary tests with cutting speeds 
up to about 160,000 fpm are described 
by M. Kronenberg in Werkstatts Tech- 
nik, Vol. 49, No. 4, April 1959. These 
tests were made in cooperation with 
the Lockheed Aircraft Corp. and have 
partly been described by A. H. Peter- 
sen in THe Toot ENGINEER February, 
1958, pages 207 ff., and R. L. Vaughn 
in the same magazine, October, 1958, 
pages 71 ff. The article, published 
under the title, “Zwischenbericht ueber 
die Vervielfachung heute  ueblicher 
Schnittgeschwindigkeiten,” contains 
data on the Salomon tests of 1924-25, 
where a decrease in temperature was 
found after passing through a critical 
speed zone. The tests, run at 160,000 
fpm, gave a good surface finish. The 
author also refers to similar fiindings 
of energy reversal at the New York 
Navy Yard (Hoppman’s investigations) 
for the case of impact tension tests and 
to Swiss publication on Russian tests. 
Theoretical considerations are included, 
covering the dynamic stress which is 
developed in addition to the shear 
stress. The possibility of brittle frac- 
ture, which would require considerably 
less energy than usual plastic deforma- 
tion, is considered, and the possibility 
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of application of Karman’s theory of 
plastic waves is mentioned among the 
items that may influence ultrahigh cut- 
ting speeds. 

Although the tests described are of 
a preliminary nature, it was found that 
chips were produced and that the high- 
speed steel tools did not break or melt. 
The heat developed in the cutting 
process is largely conveyed by the chips 
(average 80 percent) and mostly in- 
dependent of the cutting speed because 
it is usually conveyed as fast as gen- 
erated. Heat at the chip-tool interface 
(average 20 percent), on the other 
hand, is not dissipated as fast. The 
tool temperature rise, however, slows 
down with increasing speed even under 
conventional cutting conditions. A “ma- 
chine tool of the future” is sketched as 
per a patent application by Lockheed 
and Vaughn 


Steel Machining 


Use of the proper lubricant or cool- 
ant is of great significance in steel cut- 
ting, depending on individual condi- 
tions. H. L. Hall has made a thor- 
ough study of the basic requirements 
as to whether a coolant and/or a lubri- 
cant would yield the best results. His 
findings are published in Werkstatts 
Technik No. 5, May 1959, under the 
title “Ein Beitrag zur Abgrenzung der 
Wirkungen von Kuehlung und Schmie- 
rung eines Kuehl—Schmier Mittels auf 
die Zerspanung von Stahl.” The author 
separates the cooling effect from the 
lubrication effect in an endeavor to find 
the reason for contradictory effects of 
cutting fluids, and indicates that he 
succeeded in observing the cooling 
effect. Cooling of the metal-cutting 
process, as he has found, can also have 
detrimental effects on the wear of the 
tool and the surface finish of the work- 
piece. 

Cooling changes the physical prop- 
erty of the metal in the shear zone and 
with it the chip compression. Chip tem- 
perature and physical properties are 
affected by heat dissipation and 
changes in deformation; thus friction 
at the tool face is also affected. 

Lubrication. on the other hand. 
affects the friction more directly and 
the chip compression, which in turn 
can generate a different quantity of 
heat and tem perature. 

Machinability can be influenced by 
cooling on the basis of the following 
theory: A particle in the shear zone 
with a temperature coordinated to a 
decreasing curve of chip compression 
will deform more readily upon the drop 
in temperature. On the other hand. 
when the temperature is coordinated 
with an increasing branch of a de- 
formation curve, the particle will be- 
come more brittle by cooling, 
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Saves 85% 
gaging time! 


“We estimate the DR-25 saves 85% of our time in — = of 
cylindrical plug gages every week. We save all the — ormer . I 
consumed in gage block build-ups to check each go and no-go gage. 
Our checks are more consistently accurate since we no —— ee 
have to ring gage blocks together carefully and let them coo! . 

room temperature to keep errors from developing. The sec 
spindle travel of the DR-25 accommodates a great om of wor - 
accessories. We can now check thread plug and thread setting plug 
gages in a third = 

ime formerly require 

preg Papell” spose B A U SC H & L O M B 
blocks and comparators. 

We've found the DR-25 C__ —— ——) 
rapidly pays for ore in 

accuracy and man-hours 

ve OPTICAL GAGE 
Charles McArthur, 


Gage Engineer e Direct scale reading to .0001” 


Aeroquip Corporation 2 0” to 3” range without o bteete 
Jackson, Michigan gag 


es —— 
Distributed in the U.S.A. through the DoALL Co. 
Find out more about | BAUSCH & LOMB OPTICAL CO. 
cutting inspection time | 76343 St. Paul St., Rochester 2, N. Y. 
and costs... | (© Wd like an on-the-job demonstration of a B&L 


MAIL COUPON TODAY DR-25 Optical Gage. No cost, no obligation. 


(-] Please send Catalog D-285. 


Name, Title 


BAUSCH 6 LOMB 


oe | 4 E Address 
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prior to tapping? 





Why? Because clean, concentric chamfered holes speed tapping 
operations, increase tap life and accuracy, eliminate breakage, 
burring or flaking and lower both drilling, tapping and scrap costs. 

Therefore, you are time, tools and dollars ahead when you drill 
and chamfer simultaneously with Mohawk Standard Subland drills. 

How? Mohawk “Standards” are faster, more accurate—elimi- 
nate jig and fixture movements — increase tool life, reduce 
scrapped parts and save man hours too! Mohawk Standard 
Sublands outlast ordinary tools and remain accurate through 
regrinds—right down to the shank. 

Better yet ... All Mohawk “Standards” are immediately 
available from your local distributor's stock. Call your Mohawk 
man and start your savings program today! 


comparison chart 
Drilling and Chamfer methods prior to Tapping 
Stendard Separate Drill Operation 


Mohowk Operations Only No 
Subland Drill Step Drill 2 Drilis Chamfer 





Chamfer Concentricity Excellent Excellent Poor Zero 


Hole Location ie, Excellent | Good Fair Fair 


Drill Hole Size Excellent Poor Fair Fair 
Pieces Per Grind Excellent Bair Excellent Excellent 
Burrs (None) Excellent | Good Fair Zero 
Tap Life Excellent Good Fair Poor 


Regrind Excellent Poor Excellent Excellent 











Local Stock ‘Excellent | Good Excellent Excellent " 


Remember . - » Mohawk Standard Sublands are on your distri- 


butor’s shelves—all practical standard sizes, step lengths and shanks. 


Ask For Your Copy Today! 


This new 12-page catalog that illus- 
trates the multiple advantages of 


\ drilling and chamfering (prior to 
tapping) is yours for the asking. 
Lists all practical sizes, types and 
\ suggests simplified method for 
ee determining your requirements. 
—— 


> /f 4 S Par ot , Sf 
Wilds lges, Lrotiiter Of Subbewuds 
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Engineering 


of 


Injection Molded Parts 


By Byron W. Nelson 


Head, Plastics Lab. 
National Cash Register Co. 
Dayton, Ohio 


I. THE business machine industry 
many different materials play small but 
highly important functions in the end 
product. 
as these specialized groups are respon- 
sible for a particular type of material. 
It is the function of this group to con- 
trol new material specifications, raw 
material shipments, material assign- 
ment to engineering parts, furnish tech- 
nical assistance to part design, tooling 
and production, and to conduct plant 
and field trouble shooting. 

Methods of handling a part from its 
original basic function to its production 
end-use are carried out according to the 
following general phases: 


Under circumstances such 


A. Part function analysis 

B. Part design analysis 

C. Material assignment 

D. Part and design tryout 

E. Production planning and tooling 


Business machines are complicated 
and may be constructed of all mechanic- 
al, mechanical plus electrical and elec- 
tronic, or all electrical and electronic 
systems. The combination systems of 
mechanical and functions 
present the most varied of dimensional 
tolerances, load and environmental char- 
acteristics. This type of machine is 
made up of many thousands of parts of 
extremely close dimension which must 
operate accurately under all conditions 
of load and world-wide environment. 
These parts may have optical, decora- 
tive, mechanical, electrical, or combina- 
tion functions. The functions may be 
static or operational, continuous or 
intermittent, impact or sliding move- 
ment, all of which create many factors 
for ultimate consideration. This then, 
generally means that these parts must 
be made and held to close limits at all 
times. Under these conditions, it is 
necessary that all phases or part func- 
tion, design, and material assignment 
must be coordinated very closely. 

At times the application may’ be of a 


electrical 
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very complex nature and the known 
properties of a material are not enough 
to determine whether it will function 
under a peculiar set of conditions. 
When this occurs, models or prototypes 
are prepared either by machining for 
solid stock, or molding in a single-cavity 
hand mold. These parts are subjected 
to the actual conditions under which it 
must operate (either in an existing 
machine or in a test fixture which 
simulates actual conditions). Tests are 
always run to the expected life of the 
machine. If the material and part are 
satisfactory at this point, we will then 
produce enough parts to allow us to 
obtain a representative field tryout in 
machines in the field (if such are avail- 
able). If field machines are not avail- 
able, we will submit parts to many 
repeated laboratory and factory tryouts 
prior to adoption. 

At this point let us take a specific 
example and follow it through engineer- 
ing design, material assignment, and 
preproduction tryout. There had been 
previous indications that nylon was an 
excellent material from which to make 
printing wheels. It was also indicated 


Production mold for nylon counter 
wheels showing cavity matrix construc- 
tion and closing taper on the mold in- 


° ne 5 
PA ses > Faas gr 


Sy) 


that certain wheels could be injection 
molded at a less cost than the conven- 
tional method of engraving from metal. 

Investigation of the use of type 
wheels in a particular machine showed 
that the usage of different character 
wheels varied with customer orders. 
Also the wording would vary, thus 
making it mandatory to use certain en- 
graved wheels interspersed with nylon 
wheels. Since all wheels printed at the 
same time, this meant that all would 
have to maintain accurate outside diam- 
eters. We also desired to maintain the 
integral driving gear dimensions and 
operate with tooth interference so as to 
eliminate wheel aligners. Knowing that 
nylon would change its dimensions on 
absorption and loss of moisture, a metal 
insert was deemed necessary as a di- 
mensional stability guarantee. 

On the basis of the above, a punched- 
out flat-metal insert was placed in the 
middle of the printing section and did 
not extend into the smaller diameter 
gear section. Our first moldings showed 
that this was not satisfactory as the 
nonsupported gear section caused the 
entire wheel to warp toward that side. 


serts. Mold is constructed so that each 
character has its own individual matrix 
to reduce down time. 
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Long length drills for 
general purpose drilling! 


TAPER LENGTH DRILLS 


Feature for feature, you can’t beat Ace Taper Length 
Drills. First, because they're made of the finest qual- 
ity high speed steel properly heat treated to assure 
the ultimate in uniform hardness. Second, because 
they're produced by the Ace-originated “ground- 
from-the-solid” process to give them smoother, more 
highly polished flutes with keener, stronger cutting 
edges. And finally, because they cut faster, last longer, 
give you more production per drill at lower cost. 


Call your local Ace Drill Distributor today! 


NEW CATALOG covers the entire line of Ace 
“Ground-from-the-Solid” High Speed Steel 
and Carbide Drills, Reamers, Drill Blanks 
and Special Drills. Send for it today! 





ADRIAN, MICHIGAN 





6 ORIGINATORS OF ““GROUND-FROM-THE-SOLID™ DRILLS 
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Two-cavity universal injection mold 
complete with internal ejection and 
runner system. One insert is removed. 


This immediately caused us to use a 
machined insert which followed faith- 
fully the finished contour of the wheel. 
This eliminated the warpage problem. 

One other factor which showed up in 
tryouts of this printing wheel was the 
fact that it was necessary to maintain 
at least 0.030 inch of nylon over the 
sides of the inserts to prevent buckling 
of the nylon under high humidity con- 
ditions. Once the proper design of a 
part and its material assignment has 
been accomplished we now proceed to 
production planning of molds. 

The first step in this planning is to 
determine how the mold shall be built 


TO REQUEST COMPLETE PAPERS 
WRITE TO THE ADDRESS AND 
ORGANIZATION INDICATED AT 
THE END OF EACH ABSTRACT 


to properly mold the part with a mini- 
mum of maintenance. With most parts 
this is a rather simple procedure; 
however, a few parts seem to make a 
problem of proper mold design. 

The problem was to make a circular 
part with projecting printing char- 
acters completely around the periphery. 
These characters had to have accurate 
radial locations and diametrical heights. 
The parts had to be ejected from the 
mold with no distortion or marring of 
the characters. 

In the first mold a split engraved ring 
was ejected with the molded part, then 
stripped off. This ring could not be 
held in the mold accurately enough to 
produce the dimensions required. 

The next step was to produce a 
mold where each two characters had 


their own engraved matrix. All matrixes 
(a ten characted wheel had five ma- 
trixes) were then machined and fitted 
together with the outside being a circle. 
This circle then had a vertical taper 
machined to fit a tapered cavity. On 
closure, the matrixes were actuated and 
closed by the taper for forming prac- 
tically a solid cavity. After the part 
was molded, the ejection caused all ma- 
trixes to move upward and an interior 
spring caused them to move outward, 
releasing the projecting characters. 
The part could then be picked out of 
the mold with no interfering undercuts. 

This system worked so well experi- 
mentally that it was adopted to the 
production mold. This mold was con- 
structed so that each character had its 
own individual matrix which allows for 
repair or interchangeability. 

The second step is to determine the 
number of cavities to be built into the 
mold. This is dependent on the follow- 
ing factors: 


1. Yearly usage of the finished part 
2. Size of the part in area and volume 
3. Loading time of inserts (if part 
uses same) versus the estimated 
molding cycle. (Machine down 
time must be held at a minimum). 
In connection with the decision as to 
the construction of the mold and its 
number of cavities the follewing factors 
generally apply: 
a. If usage is less than 500 parts per 
year, the original model hand mold 
(if one was made) may be used in 
a two ounce machine for production 
. If usage is from 500 to 5000 parts 
per year and the parts are small 
enough, multiple cavity inserts are 
made for the replacement insert 
universal molds 
c. If parts are too large for multiple 
cavity inserts above or usage is over 
5000 per year, a self-contained per 
manent mold is made for the part. 


Based on a paper presented at the Regional 
Technical Conference of The Society of Plastics 
Engineers, Inc., Philadelphia Section, 65 Pros- 
pect St., Stamford, Conn. 


Injection molded shot showing indi- 
vidual runners from the central sprue 
to cavities in a circle. 
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Prosperity Through Efficient 
Maintenance 


By Gordon R. Walker 


President 
Walker Forge, Inc. 


The forging industry, in which our 
companies are engaged, is traditionally 
a low-profit industry. There have been 
times, during war periods, when forg- 
ing profits have been high, but these 
times have been exceptions to the rule. 

Naturally, there are reasons why our 
industry’s profits are comparatively 
low. Some of these reasons are valid. 
Others can be, and must be, challenged. 
One of these latter reasons, is the fail- 
ure of top management to attach ade- 
quate importance to the organizing and 
functioning of a strong maintenance 
program. A program that will produce 
a maximum of productive hours, and 
will also stretch out to the maximum 
the efficient performance of every piece 
of machinery and equipment. 

This “stretching out” of the efficient 
performance of equipment is of vital 
importance under today’s tax laws. For 
example, your company purchased a 
machine in 1949 for $75,000 and was 
permitted to depreciate it over ten years 
at $7500 a year. Ten years have now 
passed; your company has taken $75.- 
000 in depreciation allowance, and the 
machine is therefore entirely written off 
on your company’s books. 

If this machine has been well main- 
tained, it will have a number of years 
of efficient production service still left, 
but poor maintenance during the ten- 
year period will result in a machine 
worth little more than the junk value. 
Furthermore, it is frequently true that 
the current model of the machine which 
cost $75,000 in 1949, costs $125,000 in 
1959. The $75,000 has been recaptured 
through depreciation allowance. but 
how about the additional $50,000? 

Efficient past maintenance of this 
machine permits management to post- 
pone for another several years—or 
more—the problem of replacement. 
And in the meantime the machine con- 
tinues to run productively and profita- 
bly and at a reduced burden rate. 

Multiply this example by the number 
of machines in your own plant and you 
can easily see what a godsend a good 
well-organized maintenance program is 
t+ management. 

A strong maintenance program starts 
at the top—with the plant manager. 
This man, knowing what a strong main- 
tenance program can do, organizes it 
and starts it rolling, and checks at 
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this instrument will give you 
a decided edge in every 
competitive situation 


NIKON 
OPTICAL COMPARATOR 


for critical inspection and measurement of high-precision parts 


A small investment, in one Nikon 
Optical Comparator, will spell enough 
economies to make a marked difference 
in your cost-competitive position. One, 
it will virtually eliminate the need for 
expensive mechanical gages. Two, it 
will release trained and skilled person- 
nel for other critical work. And three, 
it will generally increase the efficiency, 
speed and accuracy of your quality con- 
trol operation. 


Inspection with the Nikon Optical Com- 
parator is simply a matter of compar- 
ing the magnified image of the part 
under inspection with a master chart 
or a drawing affixed to the viewing 
screen. Precise measurements can be 
made of the most intricate contours — 
at a glance—by operators with com- 
paratively little training. Further, ac- 
curate inspection of surface details and 
finishes can also be made. Thanks to 
Nikkor optics, the image is so bright 


and of such high resolution, that the 
entire inspection may be carried on in 
any normally well-lit room. And it can 
be viewed by several people at the same 
time. 


So precise is the Nikon Comparator, 
that its use has enabled plants to enter 
into high-precision fabrication, and to 
achieve tolerances not available by any 
other methods. The Nikon Bench Model 
II can be easily carried from one part 
of the plant to another, for on the spot 
inspections and measurements, reduc- 
ing “down time.” Photo records of the 
image can be made in black and white 
or color. 


It will pay you to investigate how a 
Nikon Optical Comparator can improve 
the cost-competitive picture of your or- 
ganization. For complete details, write 
to: Nikon Incorporated, 111 Fifth Ave- 
nue, New York 3, N. Y. Dept. TE-7. 
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appropriate intervals to be certain that 
it is functioning as planned. 

[he program itself divides into pre- 
ventive maintenance, into repairs, and 
into good housekeeping. Each of these 
support of a 
realistically broad and sound on-hand 
inventory of repair parts and mainte- 
Success of preventive 
maintenance rests basically with the 
man operating a machine or on the 


phases must have the 


nance supplies. 


crew operating a production unit. The 
direct foreman—has 
the responsibility of educating these 
men to be alert to detect malfunctions 
in machines or production units before 
they develop into causes for major re- 
pairs. Good housekeeping is the key, 
not only to productive efficiency, but 
also to efficient maintenance. Each fore- 
man is his department’s chief house- 
keeper. He should understand and con- 
stantly carry out this responsibility. 


supervisor—the 


Based on a paper presented at the Maintenance 
Engineering Conference in Cleveland, Ohio, of 
the Drop Forging Association, 55 Public Square, 
Cleveland 13, Ohio 





Multiple-Dise @ Single or 
Double @ Oil or Dry Type 


Small 
Spring Loaded 


Heavy Duty 


Oe Oy 


PULLMORE CLUTCHES 
Provide 
POSITIVE NEUTRAL 


When the powerful engagement of 
PULLMORE Multiple-Disc CLUTCHES 
is released, declutching is instant and 
positive. The perfectly flat, floating 
discs separate and ride free—with- 
out drag, heat or abrasion. This posi- 
tive neutral is especially valuable in 
rapid-operating, multiple-cycle ma- 


chines. 
Above: 


Heavy Duty 


Send for This Over Center 


Handy Bulletin 


Shows typical 
installations of 
ROCKFORD 
CLUTCHES 
and POWER. 
TAKE-OFFS 
Contains dia- 
grams of unique ap- 
plications. Furnishes 
capacity tables, 
dimensions and 
complete specifica- 
mt tions. 


Double Type Pullmore Clutch and mechanism for 


automatically reversing grinding machine table. 


ROCKFORD Clutch Division BORG-WARNER 


1329 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, 


Speed 
Reducers 


G800E0eG 
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Fuels for Future Reactors 


By W. Kenneth Davis 


Vice President 
Bechtel Corp. 
San Francisco, Calif 


It seems that we are within sight of 
the development of sufficiently cheap 
reactors and sufficiently cheap fuel so 
that we can expect to achieve economi- 
cally useful power reactors within a 
fairly short time if we follow a path of 
straightforward and agressive develop- 
ment. There are several good possibili- 
ties already substantially along in de- 
velopment insofar as types of reactors 
go. The same is true of fuel elements 
for them. Here again, the problems 
are one of straightforward development 
and of volume. 

There are many intriguing possibili- 
ties for the future, and many ways of 
improving on what we now visualize 
as being the minimum required for 
economics. These deserve substantial 
support. Diversions to follow too many 
of these possibilities will only weaken 
the program and delay the time of 
arriving at the first goal which is a 
prerequisite to the later improvements. 
Based on a talk presented at the First Interna- 
tional Symposium on Nuclear Fuel Elements, 


jointly sponsored by Sylvania-Corning Nuclear 
Corp., and Columbia University, N. Y 


v v v 


Consistency—Production 
Key to Reliability 


By J. M. Wuerth 


Chief Reliability Advisor 
Autonetics Div. 
North American Aviation, Inc. 
Los Angeles, Calif 


The technology of reliability is based 
on the mathematics of probability, and 
the concept of mean-time-between-fail- 
ures assumes the occurrence of failures 
in a purely random manner. This as- 
sumption is perfectly valid for the stat- 
istician who works in the field of ab- 
stract mathematics. It is also a valuable 
tool for use by the engineer in the pre- 
diction of reliability and in pinpointing 
potential problem areas. It is even of 
use to the production man when trying 
to identify major problem areas. How- 
ever, despite the practical value of 
probability theory and the associated 
mathematical concept of random fail- 
ures, we must not be misled into the 
belief that failures occur without cause. 
The unbelievably stringent reliability 
requirements of the space age require 
us to find the reasons for unreliability 
and correct them rather than taking the 
easy way out by calling them random 
failures. 


The Tool Engineer 





tech digests 


The production man, as well as the 
engineer, faces a great challenge in try- 
ing to meet the reliability requirements 
of the space age. If he is successful, the 
payoff will be tremendous. Success, 
however, will demand all of the techni- 
cal ingenuity and the psychological mo- 
tivation which he can muster. 

Where practicable, production proc- 
esses will have to be mechanized. Where 
this is not practicable, the workmen will 
have to be motivated to provide the ut- 
most in careful workmanship. Inspec- 
tion, control, and screening processes 
will have to be strengthened and meas- 
urement standards will have to be furth- 
er refined. If, through these techniques, 
we can assure the consistency of manu- 
facturing processes, then what used to 
be considered uncontrollable random 
sources of unreliability can either be 
eliminated or converted into known 
sources of unreliability. Once identified, 
American creative ingenuity can usual- 
ly find some solution for a problem. We 
should therefore expect that this will 
also be true of unreliability whenever 
its sources can be properly identified. 


Based on a paper presented at the National 
Aeronautic Meeting of the Society of Automo- 
tive Engineers, Inc., 485 Lexington Ave., New 
York 17, N. ¥ 


v v Vv 


Fluid Sealing in Extreme 
Environments 


By A. A. LePera 


Materials Lab. 
Wright Air Development Center 
Wright-Patterson Air Force Base 
Dayton, Ohio 


\s system temperatures pass 600 F 
and climb toward 100 F, it is quite ap- 
parent that the available fluoro-rubbers 
will no longer be adequate for sealing 
applications. However, attempts to meet 
these requirements with metallic seals 
have been unsuccessful to date. The 
ultimate solution to sealing problems 
existing in extremely high temperature 
systems can probably be accomplished 
only through a major breakthrough in 
polymer technology, or through the de- 
velopment of “elastomeric-inorganic” 
materials fabricated from a composite 
of heat resistant materials. Both of 
these approaches will require the con- 
tinued cooperation of polymer chemists, 
physicists, and engineers engaged in 
research and development of new mate- 
rials in expectations of meeting tomor- 
row’s problems today. 


Based on a paper presented at the National 
Aeronautic Meeting of the Society of Automo- 
tive Engineers, Inc., 485 Lexington Ave., New 
York 17, N. ¥ 
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YOUR @ 
VOLUME 
PRODUCT 


(7) 


Mott 


VJ “ 


& & A 
awcan be 


7 ASSEMBLED 


AUTOMATICALLY 
with the BENERSON AUTOMATOR 


Economical, high-speed automatic assembly of your volume product gets its logical 
start with the Benerson AUTOMATOR, pre-engineered indexing chassis. Its pre- 
cision and design flexibility provide the base onto which Benerson engineers the fix- 
tures and devices for machining, riveting, welding, sorting, orienting, feeding and 
inspection. 


If your product is one of volume production, it can gain the proven benefits 
of Benerson experience in engineering and building high-production assembly 
machines for a variety of other products. | 


Let Benerson engineers know your 
problems. We offer you answers to 
your questions on size, range of 
units, maintenance, mixing oOpera- 
tions, redesign problems—as well 
as specific examples of savings 
introduced in other plants throug 


automatic assembly. 


RITE TODAY! 


CORPORATION 


ON 


BOX 4126, STATION A, EVANSVILLE, INDIANA 


“First Name in Automatic Assembly” 


REPRESENTATIVES: Machine Tool Soles, Avon, Conn.; Don Leslie & Co., Wayne, Pa.; Arthur N. Monaco, 5409 W. Madison 
St., Chicago, Ill.; Price Equipment Co., Monroe, N. C.; Philip Seibert, P. O. Box 9176, Birmingham 13, Ala.; Richard Stahura, 
3537 Lee Rd., Shaker Heights, Ohio; C. W. Venables Co., 24634 Five Mile Rd., Detroit 39, Mich. 








Automatically positions work pieces 

for your Drilling... Tapping ...Reaming 
Milling ... Pressing... Welding operations 
Saves the costly time of hand feeding 


QUALITY CONTROL CAN BEGIN AT 
WHEN YOU FEED PARTS 


You will have many more acceptable parts at Final 
Inspection if you examine work pieces at the point- 
of-operation. To give machine operators time for 
visual inspection, feed parts to tools with Bellows 
Work Feeders. The operator will then have time to 
load at one station, unload and examine a finished 
part while his machine continues to work. Not only 
will there be time for examination of the machined 
part but you will be able to use more of the machine’s 


These Bulletins give you the Facts 


Write for Bulletins RT 1022 and RT 1326 
for full specifications and application data 
on Bellows Work Feeders. Address Dept. 
TE-759, The Bellows Co., Akron 9, Ohio. 
In Canada, Bellows Pneumatic Devices of 
Canada, Ltd., Toronto 18, Ontario. 


ee 
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Electrically controlled, rotary 
or linear work feeders are easily 
installed, readily synchronized 


with any machine cycle 


THE POINT-OF-OPERATION 
WITH BELLOWS WORK FEEDERS 


producing ability. The tool won’t be standing idle 
while the operator loads and unloads. 


Bellows Work Feeders are made in both rotary and 
linear type models; different units designed for high 
speed parts positioning where tolerances are not 
critical, or precision indexing types where close acc- 
uracy is required. 


Air-Powered, electrically controlled, they are easily 
installed on standard machine tools, can be readily 
synchronized to work with the basic machine cycle. 


To cut machining costs . . . keep the machine work- 
ing while you load or unload a fixture. 


The Bellows Co. 


Oivistonw INTERNATIONAL BABIC ECONOMY conrrornation 


AKRON 9, OHIO 
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HOLD IT WITH A HORTON 


Round, square, hexagonal, or what shape have you. HORTON Independent 
Chucks with reversible jaws will hold it with a four jaw grip that’s positive, 
true and reliable. A precision chuck for precision machining. 


Capacities from 4 inches to 36 inches, in all standard mountings. Special 
chucks to 66”. 


HORTON, to be sure....To be sure, HORTON 


GEOMETRIC—-HORTOWN NEw HAVEN 15, CONNECTICUT 








Large and Small 





Optical Dividing Heads 


Latest models that offer 
outstanding features 


Made in West Germany 


The large optical dividing head is a universal testing 
and measuring instrument for circular scales and 
angles. It is used in high precision machining of cog- 
wheels, slotted and perforated discs, graduated plates, 
spline shafts and similar production parts. Suitable 
for grinding, drilling, milling and other operations. 
The instrument is also suitable in testing for gradua- 
tion defects and for checking the measurements of 
angle-measuring instruments, levels, cam plates, etc. 


FEATURES: Graduated glass circle, with 360° scale, 

is rigidly mounted on dividing head shaft, and is not 

affected by the transmission system for shaft rotation. 

Microscope with 63x magnification for angle 

headings has inclined eyepiece with a head that can 

be rotated in all directions—insures convenient read- 

ing, independent of the inclination of the shaft axis. 

Large optical dividing head in horizontal position. Axis - - - Fine and coarse adjustments are gearless and 
can be quickly changed to vertical. mutually independent. . . . An external 360° scale 
permits rapid setting. Overall height: 370mm. Center 

height of spindle 130mm. Area of base: 310x250mm. 


THE SMALL HEAD 


Designed especially for light machine tools in drill- 
ing, milling, grinding, etc., and its internal construc- 
tion is the same as the large head. Its graduated 
glass circle is mounted on the dividing head shaft and 
is read with a 63x reading microscope. Has new anti- 
friction bearings for main dividing head shaft. Con- 
trols—coarse adjustment, fine setting of angles—can 
be easily arranged to right or left. Overall height 
250mm. Center height of spindle 90mm. Area of 
base: 220x180mm. 


Write for literature 


Small optical dividing head in vertical position. 





CARL ZEISS, ING, re 


485 FIFTH AVENUE, NEW YORK 17, N.Y. | 
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TESTING NEVER ENDS 
Superior product performance is 
never an accident. Skilled Gardner- 
Denver men continually test Gard- 
ner-Denver equipment against rigid 
specifications to insure uniformly 
high quality in product after prod- 
uct. At Gardner-Denver there’s no 
substitute for men—our 100-year 
philosophy of growth. 


| qaaaae 
\QQA® | 


Re 


Since SPA 


353 


New “angles” for fast, easy, 
close-quarter nut running 


Taking over where straight line tools must leave off, Gardner- 
Denver angle nut setters speed close-quarter tightening of caster- 
camber bolts in an auto assembly plant. 


These versatile air tools easily fit in hard-to-reach places . . . do 
the job quickly, in a fraction of the time required by other methods. 
Gardner-Denver 16C series nut setters hold torque within the re- 
quired 70 ft.-lb. limits . . . combine fast run-down, reserve power 
with low noise level and low maintenance. 

Find out how Gardner-Denver angle nut setters, along with a 
complete line of other air tools, may solve tough tooling and pro- 
duction problems for you. Contact your Gardner-Denver repre- 
sentative or write for bulletin. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENVER 


Gardner-Denver Company, Quincy, Illinois 


In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 
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MEMO 
TO A SUCCESSFUL YOUNG 
AIRCRAFT TOOLING EXECUTIVE 


Continued growth has created a genuine urgency for 
filling this top-level post of Tooling Manager. It repre- 
sents a rare opportunity to improve both personal and 
professional position—in the Southern California climate. 


Entry rate is up to $18,000, plus advantages indicated 
by the level of the position. Location is at one of our 
plants, with a total work population exceeding 5,000. 


Specific responsibilities and authority include: Maintain- 
ing well trained and efficient tool engineering and 
manufacturing departments; directing complete tool op- 
erations, including tool design, planning, and budgets. 
Planning with other company executives for equipment, 
materials, personnel, machinery and buildings required 
to handle existing and new contracts... . 
to the tooling areas. 


. as related 


Our personnel are aware of this opening. Your inquiry 
will be held in strict confidence, and personal discus- 
sion with our management will be arranged for those 
whose professional records indicates full qualification. 


Please forward your resume to: Box No. 152, THE TOOL 
ENGINEER, 10700 Puritan Ave., Detroit 38, Mich. 














You are cordially invited to visit our Stand at the Polish Pavilion, 
CHICAGO INTERNATIONAL TRADE FAIR AND EXPOSITION, July 
WORLD FAMOUS 3-18. 
METALWORKING TOOLS 

twist drills . . . milling cutters . . 
WOODWORKING TOOLS 

augers imlets. . .chisels. .. gouges 
MEASURING INSTRUMENTS 
caliper gauges... micrometers. . snap gauges 
WORKSHOP TOOLS AND AIDS 
Spanners and wrenches vises pliers 
. « » machinist’s tool kits . . . etc. 
PNEUMATIC TOOLS 
GRINDING ARTICLES 
glass paper . . . emery cloth . . 


MR... ae 


saws etc. 
etc. 


nippers 


. grinding wheels. 
Exported by 


varimex /.1. 
me sera 


Wilcza 50/52, Warsaw, Poland 


FOR INFORMATION CONTACT: 


COMMERCIAL COUNSELOR 
POLISH EMBASSY 
2125 Leroy Place, N.W., 
Washington, D. C. : 
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NOW AVAILABLE... 
Miniature See 


DRILLS, REAMERS and END MILLS 


.0135 up on Drills 
.032 up on End Mills 
.041 up on Reamers 


ESPECIALLY ADAPTABLE 
TO YOUR MISSILE AND 
AIRCRAFT PROGRAM 


Super Tool produces the most com- 
plete and advanced line of quality 
carbide tools on the market today. 
A new line of small drills, reamers 
and end mills has just been added to 
meet the requirements of modern. 
industry. All Super drills are im- 
mediately available from stock. Your 
post card or letter head will receive 
prompt attention. 


21650 HOOVER RD. 
DETROIT 13, MICHIGAN 


Division of Van Norman Industries, Inc. 
Weorehouses: Chicago + Detroit # New York 
Los Angeles 


———— ee ee ee ee ee ee ee ee ee 

SUPER TOOL COMPANY 

Division of Van Norman Industries, Inc... 

21650 Hoover Rd., Detroit 13, Michigan 

Gentlemen: Please send brochure $B302A describing Miniature tools to: 

Name Title 
Company 
Address 
City 


| am also interested in Standard Carbide 
Other Reamers 


Zone 


Drills 
Special Carbide Tools 


State 


Milling Cutters End Mills 
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of Tool Engineers. 


Michigan. 





A NEW AMERICAN STANDARD 
FOR DIAMOND DRESSING TOOLS 


A new American standard covering classification, designation, defi- 
nition, and shank dimension tolerances of diamond tools used for dress- 
ing or truing grinding wheels has been developed by the American Society 


Officially known as Diamond Dressing Tools, B67.1-1958, the new 
standard is the result of a six-year cooperative effort by ASTE and the 
Industrial Diamond Asociation of America. Nomenclature has been ap- 
proved by the American Standards Association. Copies distributed to 
foreign standards bodies have received world-wide acceptance. 


DIAMOND DRESSING TOOLS is available at $1.00 per copy. Please 
address orders and remittance to Standards Dept. SP-11, AMERICAN 
SOCIETY OF TOOL ENGINEERS, 10700 Puritan Avenue, Detroit 38, 











PUSH BUTTON="2:,., 


or to my intermediate speed, “stant 


Just push a button and watch the 
large tachometer dial on the head- 
stock! 

It’s that easy! 

The work is done by a motor driven 
speed changer. It accelerates or slows 
the lathe to any desired speed in 
seconds. With a 10:1 ratio, this new 
variable drive makes it easy to select 
from a wide range of speeds —200 to 
2000 rpm in direct drive and 40 to 
300 rpm in back gear. 

Maximum stability and smooth 


power transmission are assured be- 
cause the drive unit is oversized. All 
pulleys and shafts are fully supported 
(eight bearings). Double V-belts 
throughout the drive eliminate slip- 
page and deliver full power to the 
spindle. Because of this rigidity and 
extra pulling power, this lathe will 
take heavy cuts at all speeds and 
precision finish cuts at high speeds. 

It is a precision lathe, moderate in 
price, with the versatility for toolroom, 
production or second operation jobs. 


SHELDON mc LAT 


1. 
Lt 


. “Variable Speed” 
Circular and General 
Catalog showing . . . 


o 
10”, 11”, 13” and 15” 
SHELDON 
Precision Lathes 
(Bench, Pedestal 
and Cabinet types) 
+. 
13° and 15” 
SEBASTIAN 
Geared Head 


ASK A MAN 


—“What Would You Like in a Die 
Handbook?” Chances are good he’ll 
tell you that he needs a collection of 
hundreds of practical designs out of 
the current practice of many leading 
He’d like 
such information as he would hope to 
get for himself, 


die designers and users. 


if he were free to 
personally visit the sources, 


WE ASKED MANY MEN 
—Checked ASTE members—surveyed 
hundreds of industry men—found that 
die designers and users want to know 
from the start how someone else suc- 
cessfully solved a particular die prob- 
lem—how to avoid repeating the difh- 
culty and delay of costly die design 
development. 


WE PENETRATED INDUSTRY 
took full advantage of ASTE’s unique 
resources to give you the best practice 
specialists for the first 
time .. . gathered together the intimate 


of “in industry” 
working data of many companies in the 
field—made it publicly available. 


SOLD OVER 20,000 COPIES 
—of the “Die Design Handbook” since 
its publication ... How much is it worth 
to you? 


$14.50 Non-members 


$9.75 Members 


HANDBOOK 
DESIGN 


CLIP AND MAIL NOW 


Detroit 38, Mich. 


Lathes 
7 
SHELDON 
Milling 
Machines 


Mustrated 

WMS6P 
13” Swing- 34” Centers | 
Base Price F.0.8. Factory 7 


$2146.00 


a 
Less Chip Pan and Electricals : 
Also available with 11” Swing Pweg tonal 


‘ Shapers 
SHELDON MACHINE CO., INC. 


4229 N. Knox Ave ~ Chicago 41, Ili 
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Please send the DIE DESIGN HANDBOOK fo the ad- 


Payment enclosed in the amount of $ 
if member) 


—----------------------; 


AMERICAN SOCIETY OF TOOL ENGINEERS, Dept. SP- 


order. Do not send currency. Mail this order coupon to: 
2A, 10700 Puritan Ave., 


Remittance payable to the Society must accompany 


Address 
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At ARROW @ HART 





LAA f 


VbenPee bh bby 


30% SAVING 


in production time 
With previous With new 
equipment No. 00 
9 Sec. per piece 5 
Threading RPM 7200 
+ Tolerance +.0002 
Now uses carbide tools to full 
advantage, with much better finish. 
Slot milled with turret milling 
attachment. 


ALUMINUM 


—— 


40% SAVING 


B-1113 STEEL 


sii 


35% SAVING 


in production time 
With previous With new 
equipment Neo. 00 
Sec. per piece 3 

5000 Cutting RPM 7200 


in production time 


With previous With new 
equipment No. 00 
7 Sec. per piece 4¥2 
Positive chain drive in new No. 00 


Now uses Carbide tools and gets ex- 
cellent finish, with greatly reduced 
tool sharpening costs. 


permits threading close to head 
without danger of breaking screw or 
shearing threads. 


Production gains average 35% 
with new Brown & Sharpe Automatics 


Arrow-Hart and Hegeman Co. depends on screw machines 
for an exceptional volume and variety of parts used in their 
big line of electrical products. Production efficiency of this 
department is a vital factor in cost control. That is why nine- 
teen new Brown & Sharpe No. 00 and No. 2 automatics are 
now in operation, and more are being installed as old model 
machines are replaced. 

The parts described are typical of hundreds of jobs now 
running on the new No. 00 automatics. Production gains on 


brass, steel, and aluminum average 35%, and on some jobs 
where second operations were eliminated, net production was 
increased as much as 100%. 

Figure the comparable savings you can make with the 
extra speed and precision — the adaptability for combined 
operations — the faster set-ups and extended tool life. You'll 
see why so many buyers say, “They pay for themselves, in 
record time.” For complete details, write: Machine Tool 
Division, Brown & Sharpe Mfg. Co., Providence 1, R. I. 


Brown & Sharpes PRECISION CENTER 























HANG 


Revolutionary new grinding and 
sharpening method! In one setting 
and in one operation the pilot and 
the relief angle can be ground. 
Any required pilot. Standard drills 
made into pilot drills fast and 
economically!! 


Two, three and four lip drills with 
any required cutting lip angle can 
be ground in one operation and in 
one setting. Special dressing device 
for profiling the grinding wheel 
available. 


Fast and simple setting for grinding 
multiple step drills using standard 
two-lip or ieeeiio drills, Accurate 
pilot diameters and 
obtainable with dial in 


ilot lengths 
icator set-up. 


Ask for detailed information on the 
new 


CAWI-SPIRAL 


Modell N 4-90 Z 


(0) 





NOW THREE SIZES OF 
E-M print units 


FOR YOUR 
AUTOMATION PROGRAM 





3/32” Capacity 
Model 111 


1,008 to 10,000 RPM or 
2,500 to 15,000 RPM. 
Continuously Variable 

speed control. 














V4" Capacity 
Model 113 


15 Speeds— 
750 to 15,800 RPM. 














Y¥2" Capacity 
Model 603 


600 to 4,000 RPM with 
Variable Sheaves. 


Electric Motor Spindle 
Air-Hydraulic Feed 


Write for literature and 
prices. 


The ELEGTRO-MECHANO Co, i: 
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Torque Wrench Adapter 


Instantly calculates scale 
conversion factors for adapters of 
different lever lengths—set it and read it. 


Provides automatic selection of proper 
torque wrench for adapters and/or proper 
adapters to go with given torque wrenches. 


Pa /STIurTevanT/co 
ADD/SON /QUALITY/ /LLINO/S 
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Air—150 psi 
im bycoig-Le ll loml el oii coltol@]@ lm os-| 
Meet JIC standards 


7 


JUST a turn of the end on the adjusting rod 
and the stroke of this versatile O-M Cylinder 
is lengthened or shortened to fit the operation. 
This is accomplished with micrometer accuracy 
in a moment from the outside of the cylinder 
without disassembling or unmounting the unit 
or extra parts. Thus, you get the advantage of 
a special cylinder with no additional cost. 


OTHER ADVANTAGES. Fits where others 
won’t. All-steel construction with bearing sur- 
faces of bronze. Designed right to seal right. 
Rod has high yield point. Can be disassembled 
and assembled faster than tie-rod types. Deliv- 
ers continuous, smooth, dependable power at 
low or high speeds. Port can be oriented to any 


position. End plugs are tapped for universal 
mounting. 


Available in a complete range of sizes (1%" to 8” 
bore) with standard, 2 to 1 or oversize rods. Also 


July 1959 


full line of mounting brackets interchangeable bore 
for bore. Immediate delivery on many sizes. 


Mail coupon TODAY for Bulletin 112 fea- 


turing O-M Adjustable Stroke Air and 
Hydraulic Cylinders. 


| aaa sen eons | 


ORTMAN-MILLER MACHINE COMPANY 
i 13 143rd Street, Hammond, Indiana 


() Have representative call 
[) Send Bulletin 112 


Name Position 


j Company 
i Address 


i a State 


ficteee ania 


Sh san cos can ctuvsmnis ces cnmansivenicnmieiennseniiossiinibiai 
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INSPECTION ~ 
PROBLEMS? = * 


This booklet is for you! 


This comprehen- 
sive, elaborately 
illustrated booklet 
provides practical infor- 
Y mation on the use of the 
famous A.C. M.I. Bore- 
scope in various industries, 
for the inspection of inte- 
rior areas or surfaces not 
otherwise visible—together 
with full data on the types 
of Borescope available, 
and on their care and 
maintenance. Have you 
received your copy? 


to American (ystoscope Makers, Ine. 


la Gentlemen: Please send me without obligation a copy of 
; your booklet on Borescopes. 


Fill in ond 
mail today 


Name 





Firm 





Address. 











\ City State. 
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HAVE YOu , 

) \ CHECKED YOUR 
COUNTERSINKING 
COSTS LATELY 7? 


RY 
CARBIDE ECONO-SIN 
WILL GIVE YOU — 
aap @ INCREASED accuracy ———— 
@ MORE PRODUCTION * 4, @ LESS DOWN-TIME 
@ SMOOTHER SEATS « @ AND A COMPLIMENT 


FROM THE B80SS CUTTERS 
@ LONGER CONSISTENCY a 
a FOR SUGGESTING 
OF OPERATION ry . THE CHANGE 
. 7 ¥ 


REGRINODING 


Wa 


=~ 


OUTSIDE DEBURRING 


CUTTERS 
* +d a Fal 
WitH THE NEW CARBIDE ECONO-SINK 


YOU GAIN ALL THE ADVANTAGES OF CARBIDE ae, 
TOOLING -AND AT LESS COST per Cousilarounk Hole CUTTERS 


Severance TOOL INDUSTRIES INC. 


728 lowa Avenue, Saginaw, Michigan 
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ACCURACY 
.0002 T.LR. 


0002 T.L.R. or less at Spindle Nose, .0005 T.1.R. or less on 
Test Arbor six inches from Spindle Nose 
SPINDLE 


SPEEDS MODEL B943 
250 WP MOTOR DRIVEN 
WORK HEAD 


Other Spindle 
Speed Pulleys 
Available 
No. 11 B & $ Tapered 
Spindle Standard 
Equipment, No. 12 
B & S or No. 5 Morse 
Available at 
Slight Extra Cost, 


Clip ad to your letterhead and send for Literature 
K. O. Lee Company, Aberdeen, S. D. 
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TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 139. 
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INGIOE DEBURRING 





N \ aN 


Jol Applica 


BETTER PROFILE MILLING 
ON 302 STAINLESS WITH 
4-FLUTE, SLOW SPIRAL 
SOLID CARBIDE END MILL 





WORKPIECE 


\(( 






























































After failure of H.S.S. End Mill, a 
Series 1505, 5/16” diameter “standard 
stock” Atrax Carbide End Mill was 
used. Operation performed on a 
Bridgeport with hand feed. Stock 
removal between .025”-.030” on 
roughing cut and between .005” -.006” 
on finish cut, both with same tool. 
Speed—2750 R.P.M. 


SPECIFIC ADVANTAGES 

of using this slow spiral, (approxi- 
mately 15° right hand helix) Solid 
Carbide End Mill is the strengthened 
tooth form and 
reduced rake 
angle, not ob- 
tained with the 
regular fast 
spiral. 

This Tool is 
designed and 
recommended 
especially for 
use on stainless steel and other 


TOUGH TO MACHINE 
MATERIALS 


stellite, titanium, nickel, chrome, 
monel metal and high temperature 
steels. Another decided advantage— 
this Atrax Tool can be run at slower 
speeds for longer tool life without in- 
jury to cutting edge. 





SLOW SPIRAL A 
FAST SPIRAL B 
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Procision Cround 


SOLID CARBIDE 
TOOLS AND BURS 


WHY USE A DIAMOND 
CUT BUR? 


A diamond cut pattern which can be 
applied to a coarse, standard, or fine 
cut Bur is beneficial in the elimination 
of elongated slivers usually obtained 
when deburring such materials as 
stainless steel. In addition, the dia- 
mond cut provides greater operator 
control when used on hard materials, 
dies, molds, etc. and provides longer 
tool life on recommended applications. 


NOTE: Speeds used with Diamond 
Cut Burs should be reduced by 1/3 
to 1/2 the speeds of regular cut Burs. 


HOW AN ATRAX E-161 
BUR WITH DIAMOND 
CUT WAS USED 


Hand operated at 8000 to 12000 
R.P.M., using a portable air grinder, 
an Atrax Oval Type Bur was used to 





TiOnMs 








remove flashing from nodular iron 
castings. 

Previously a H.S.S. Bur had been used 
with a tool life of 8 hours. The Atrax 
E-161 was removed for resharpening 
after 48 operating hours. 


COSTS LESS 3 WAYS 


Tool cost was $.06 per 
hour less with the Carbide 
Bur. The Carbide Bur also 
removed excess flashing 
from each casting faster 
with better surface finish 
and less operator fatigue. 
Atrax Oval Shape Burs are 
available from stock in 
Standard, Coarse, Fine 
and Chip Breaker types at 
no increase in cost. 


WHAT IS A 
BUR WITH 
CHIP 
BREAKER 
CUT? 


A chip breaker is a 

break in the continui- 

ty of the cutting edge 

which interrupts the 

cutting action, there- 

by breaking the chip into small sec- 
tions and allowing improved tool con- 
trol. Chip Breaker can be furnished 
on all Atrax Burs, on request, at no 
extra charge. 


The job applications outlined here are taken from actual customer 
production experiences. We feel that this information can help you 
improve production, lower costs, and discover the superiority of Atrax 


Solid Carbide Tools and Burs. 


SEND FOR 148 PAGE ‘‘STANDARD REFERENCE" 
ON SOLID CARBIDE TOOLS... 


TO: THE ATRAX COMPANY 


240 DAY STREET, NEWINGTON 11, CONNECTICUT 
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Another definition 
of quality... 


PIPE MACHINERY 
HILO SET PLUGS 


No effort is spared to assure maximum precision, maximum 

wear life for Pipe Machinery Hilo Setting Plug Gages. Each gage 

is carefully heat treated and stabilized, lapped, and checked twice 

for drunken thread during the manufacturing process. 

Every Hilo Setting Plug is skillfully manufactured with two different 
pitch diameters having identical lead and angles. With the close 
tolerances built into this gage it will allow you to determine whether a ring 


is ‘‘bellmouthed" and within tolerance in a matter of seconds. All guess work 
and arguments are completely eliminated. 


Little wonder that throughout industry Pipe Machinery's Hilo Thread Setting Plug 
Gages mean quality! 


Write today for additional information. 


THE PIPE MACHINERY COMPANY .: 29100 Lakeland Boulevard + Wickliffe, Ohio 
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THIS Is AN ZAC E rit BUSHING 





the one that outwears and outperforms! 





IT'S GRATIFYING TO KNOW YOU MAKE THE BEST! 


The man who makes Ace Drill Bushings is no Johnny-come-lately. He’s not a novice. His bushings last a long, long 
time. That makes them cost you less. 


He cares about quality. Some say it doesn’t pay to build stuff too good . . . just get by . . . imply that engineers don’t 
know the difference, but they’re wrong. The man who makes Ace Drill Bushings doesn’t buy that line. 


He makes the best. Doesn’t have to offer excuses or alibis. Doesn't have to dodge his customers; they’re his friends. 
He saves them lots of money. He backs every claim with controlled quality . . . His Drill Bushings are consistent — 


every one the same — you can depend on them. 

He sleeps well at night, too — every night — year after year. His customers are happy. He doesn’t worry about com- 
petition — just goes right on making the very best drill bushings — rolling up bigger and bigger sales. 

We're talking about ACE — the DRILL BUSHINGS that are superior. Try them. You'll see. 


STOCKED, FOR IMMEDIATE DELIVERY BY LEADING TOOLING SPECIALISTS IN YOUR COMMUNITY. 


ACE DRILL BUSHINGS 


HOME OFFICE 
NEW JERSEY PACE CALIFORNIA race) MICHIGAN 

611 McCarter Highway 5407 Fountain Ave. 10620 West Nine Mile Road 
NEWARK 2 Mitchell 2-3006 LOS ANGELES 29 HO 9-8253 DETROIT 37 Lincoln 8-0777 


— 
es 
rw 


EXCITEMENT 





ee Mitchell 2-3006 DETROIT 37 Lincoln 8-0777 


Once in a blue moon, a 
really exciting new produc- 
tion machine is developed 
...and this is it! 

It’s the Torrington 
Verti-Slide which promises 
a genuine revolution 

in the production of just 
about everything in strip 
forming that is now being 
produced by progressively 
tooled presses. 
Single-handed, the 
Torrington Verti-Slide has 
already demonstrated its 
ability to replace as many 
as Six presses in high 
speed precision produc- 
tion of complex parts. 
Cooler heads than ours 
are telling us that it’s the 
most exciting new 
development in its field in 


half a century. 


IN THE PRODUCTION WORLD 


Write or call today for 
complete data—or a 


Torrington sales engineer. 


THE TORRINGTON MANUFACTURING COMPANY 


TORRINGTON, CONNECTICUT - VAN NUYS, CALIFORNIA + OAKVILLE, ONTARIO 
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Hoggson Brand ~ 
STEEL 7 
HAND STAMPS pone 


Sharp, clean impressions even after years of usel 
Hoggson Brand Letters & Figures Hand Stamps will 
not spall or mushroom. Available for numbering 
or lettering anything from pig iron to jewelry. 15 
sizes in stock, from 1/32” to 1’. Roman or Gothic. 
Letters 27 pes. per set; figures 9 pcs. per set. 


See your distributor or send for complete catalog 


HOGGSON & PETTIS MFG. CO. 


141 Brewery St., New Haven, Conn. 
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USE THIS NEW KIND OF 
DIAMOND 
CUT-OFF WHEEL 


Gives narrower, smoother cuts on 
industry’s toughest materials 


...yet prices start at only $32.25 


Now...at production prices... DIATRONIC gives 
you a rim width of .006” that’s accurate to a maxi- 
mum total tolerance of .0005”— or your money back. 
This accuracy is built in by a new process. No 
break-in needed. New narrow cut reduces sawdust 
loss 30%. A must for $3,000-a-pound silicon or ger- 
manium crystal. Cuts tungsten carbide, corundum, 
aluminum oxide, glass... practically anything. 
Stock orders shipped in hours; special wheels avail- 
able. Write for literature, price list. 


Another invention marketed by 
NAVAN PRODUCTS, INC. 
Subsidiary of North American Aviation, Inc. 
Dept. 203 International Airport, Los Angeles 45, Cal. 
x) 
* 
[ATRONIC* DIAMOND WHEELS 


i “with built-in tolerance” ®napenann 
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it | BUT WHAT DO YOU KNOW ABOUT *= f 


| AIR CYLINDERS? : i 








(Ae) 
ALLENAIR CORP. 255 EAST 2nd ST., MINEOLA, N. Y. 
Name 
Company 


Address 


Zone State 











TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 139, 








The Tool Engineer 





THREADWELL TAP & DIE CO. 
GREENFIELD, MASSACHUSETTS 
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BUSINESS 
ISUP 


Get your share 
and keep it there! 
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Stocking Warehouses: New York — Cleveland 
Detroit — Los Angeles — Greenfield, Mass. 


173 














Se ee nea 





NOW...A COMPLETE LINE OF SOLID 


KENNE 


MEI 


AL END WILLS 


Stocked for immediate delivery 


Now, Kennametal Inc. offers you a complete line of 
solid, precision ground end mills made of the same con- 
sistently high quality tungsten carbide that has been 
used for years in other types of Kennametal cutting 
edges for the metalworking industry. 

Developed in 1938, Kennametal was the first hard 
cemented carbide to successfully cut steel. Since that 
time, many varied compositions or grades have been 
developed for practically every metal cutting require- 
ment. Kennametal is known all over the world for its 
consistently high quality tooling for precision opera- 
tions. Methods of manufacture used today by Kenna- 
metal help produce exceptional properties of wear 
resistance and high strength not found in the hardest 
of alloy steels or conventional carbides. 

New 12-page Catalog now available. Ask your 
Kennametal Representative for a copy or write 
KENNAMETAL INc., Latrobe, Pennsylvania. 


174 USE READER SERVICE CARD, CIRCLE 100 


For every job requirement. Stocked in fifteen differ- 
ent styles, new Kennametal End Mills are available 
in diameters from %” to 34”... a size and style 
to accurately match your milling requirements. 

For better finish. Kennametal has an extremely high 
YME ... up to 94 million psi . . . three times that of 
the hardest steel. High hardness, plus one-piece 
construction, provides maximum rigidity for smooth, 
even finish. 

For longer life. Kennametal End Mills are aill- 
carbide . . . eliminates brazing failure, and provides 


maximum resistance to heat and abrasion. erate 
*Trademark 


tN uSTRY A 


KENNAMETAL 
Partners in Progress 
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V-type Diesel engine blocks 
in three different sizes 
now processed on the same 
GREENLEE 


TRANSFER 
MACHINES 


= 








N 
GREENLEE BROS. & CO. 
ROCKFORD, ILL. 





9 stations. 42 feet long. Machines both ends of V-6, 
V-8 and V-12 cylinder blocks. Cycle time 156.2 
seconds. Gross production 23 pieces per hour 

Rough bores cam and crank holes. Drills 

3 oil galley holes 11 to 18 inches deep 
Drills holes for tapping operations 
Block is turned 90° in the second 
station. Heads for deep hole drilling 
have step feed (jumping jack) 

action, that is, the drills are fed 

to a certain depth and then retracted 
to remove chips. Successive passes 
rapid-approach to the last drilled 
depth before going into feed. This 
continues until the required depth 


reat hed 


16 stations. 104 feet long. Machines top, bottom, 
sides and banks of V-6, V-8 and V-12 cylinder 
blocks. Cycle time 144 seconds. Gross 
production 25 pieces per hour. 





Planned for quick, 
easy changeovers 


A leading manufacturer of diesel engines now 
includes V-type models in its newly expanded 
line. In the early stages of planning for pro 
duction, Greenlee representatives were called in 
Although 
production rates would not be high — all three 
blocks for V-6, V-8 and V-12 engines 
have to be 


The problem was not a simple one 
cylinder 
would processed on the same ma 


chines. Changeover time from processing one 


size block to another must be held to a minimum 


OPERATION IN DESIGN 


To help attain. the flexibility, the 
customer’s engineers did an exceptionally good 
job of designing the blocks for interchangeable 


necessary 


processing. Each cylinder, for example, has its 
own pattern of holes and bearings to permit 
easy changeover. Components were standardized 
wherever possible. Greenlee engineers working 
in close cooperation were able to take full ad 
vantage of this flexibility in design to provide 


further flexibility in machining. Lower initial 


cost and greater production economies resulted 


MACHINE CHANGES SIZE 

When processing the ends of blocks in each of 
three 
heads must be moved to accommodate increased 
w decreased length of block. A lever pulls the 
locating pin at each station. When all pins ar 
push button is pressed and the adjust 
ible part of the machine, 
transite! 


sizes, the fixture frame and machining 


pulled a 
together with the 
bar on that side, moves to its new posi 
tion. Locating pins accurately position the fixture 


side frame in its new location 


GREENLEE BROS. 


DOWEL SELECTION 


The selection of the proper locating dowel in 
each station for each size block is controlled by 
a series of levers. The machines are automatically 
controlled to operate only when all the levers 
are set for the same size block. 


TOOL CHARTS 


The correct tools and set-up for each size block 
are readily determined by following the tool 
charts and changeover check lists supplied with 
the machines. These charts help reduce change- 
over time and minimize the possibility of error. 
FLEXIBILITY OF OPERATION 
These machines were designed to process both 
iron and aluminum blocks. The ease with 
which they can be changed over from cast iron 
to aluminum machining demonstrates their ex- 
Variable feed rates and ease 
of tool change make it possible to change from 


cast 


treme flexibility 


machining cast iron to machining aluminum in 
a minimum of down time. 


HANDLING 


A walking-beam type transfer mechanism is used 
to carry the blocks from station to station. The 
blocks are carried, not skidded through all five 
machines. Machine No. 1 has two turn stations, 
rotating 90°. Machine No. 2 has one 180° turn 
over station. Machine No. 3 has two turn stations 
rotating 90°, and 180 station 
These 90° rotating stations are designed to 
handle the three different sizes of blocks with 
out adjustment. The 180° turnover stations are 
manually adjusted in seconds to accommodate 


one turnover 


iny of the three block sizes 


& CO. ROCKFORD, ILLINOIS 














MACHINE NO. 4 


Two-way horizontal machine automatically 


semi-finish bores cam holes, and EXPERIENCE 
finish cross-faces rear thrust bearing. FACILITIES and 
Cycle time 103 seconds. Gross production are large 


acilities 
ant faciliti \ine anc 


a complete 
h coolant 


35 pieces per hour. a Greenlee pl 


a . ; o ere 

Ihe sequence of operations automatically enough ¥" t 
ae + tes 

performed on this machine is as follows: nduct 


da from 
the assem 


runs wit 
po a centra 
: ' -\ypplie 
1) Block is conveyed to machining position. supp”. to 
built m 
(2) Greenlee : 
os € ~ re 
Boring bar is advanced. ne 
it produces. — 
machine shops a 
are all centrallZ 
as the 
s-eenlee has ) 
esr ability t© puild 


transfer machines i at ae 
- of the pioneers 
one 


vs , ction. 
h 1Ze a p .¢ du 
of mec ani “, ro 


2) Block is positioned to receive boring bar. col 


Block is located for the boring cut. 


Boring bar is rotated and fed on the 
return stroke. This results in a pulling 
action keeping the bar in tension and 
eliminating vibration. 


e and 


experienc \ 
cuccessiu 


adered 
proven is conside - 
After boring operation is completed, bar 
is positioned radially, block is positioned 
and bar is withdrawn. 


Block is removed from machine. 


MACHINE NO. 5 


Two-way horizontal 
machine finish bores 
cam holes. 
Finish bores 
crank bore. 
Reams two dowel 
holes in each end 
of block. Finish 
counterbores idler holes. 
Cycle time 131 seconds. 
Gross production 

27 pieces per hour. 
Sequence of operations 
is the same as for 
Machine No. 4. 


Se 





Ae Me. 


GREENL | 1811 MASON AVE. 


BROS. & CO. ROCKFORD, ILLINOIS 











How 
(eo) 3, ib-yel.| 
MULTIPRESS 
cuts costs of 
COMPACTING 


‘ Production tripled with DENISON 
Multipress in compacting shaped charges at JET RESEARCH 


..-scrap virtually eliminated 
by precise control of density 
obtained hydraulically 


Density in compacting explosives is being 
duplicated exactly at Jet Research Center, Inc. 
with Denison hydraulic Multipresses. Formerly 
done on mechanical presses, production has 
now been tripled to cut manufacturing costs 
substantially. 

In the production of the shaped charge 
assembly, a precise amount of explosive is auto- 
matically weighed out, placed in a container 
and loaded in a die. With one, smooth stroke 
of the hydraulic ram, the charge is compacted 
to exact density. This density is duplicated from 
charge-to-charge because the ram will not 
reverse until its preset pressure is reached. 

Production runs in excess of 2,000 assem- 
blies-per-day for Multipress with a minimum 
of operator training. 

Whatever your compacting job or assembly 
operation may be, savings like these could be 
duplicated in your plant. Ask the Denison 
Specialist to show you how. And write today 
for a descriptive catalog on the complete 
Multipress line. 


DENISON ENGINEERING DIVISION 
American Grake Shoe Co. 
1182 Dublin Road Columbus 16, Ohio 


Denison Stocking Branch Offices: CHICAGO + DETROIT 
LOS ANGELES + HOUSTON «+ ATLANTA + NEWARK « CLEVELAND 


Denison, Denison HydrOlLics, and Multipreas are 
registered trademarks of Denison Eng. Div., ABSCO 


DENISON 
yo n0)| ware 


HYDRAULIC PRESSES « PUMPS 
MOTORS + CONTROLS 
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300% increase in production of compacted powders is attained with Denison 
hydraulic Multipress at Jet Research Center, Inc., Arlington, Texas. 


Components for 
assembly of 
shaped charges 
used in perforat- 
ing oil and 

gas wells. 
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Check your skill in tap selection with this 


HY-PRO “TAP-nology" TEST 


NICKEL-IRON PART 


Tap through hole with #0-80 tap in missile part 
made of extremely tough and abrasive 50% 


ig : HSS 2 flute 
nickel — 50% iron alloy. Machine tapping. lug Bae GH 2 


Which tap would you choose? F Ferrox finish 


The HY-PRO #311 tap with Hy-crome finish (left) produced 5.7 times the number of 
holes per tap obtained with the 2 flute plug tap. 


PLASTIC PART 


Tap blind hole with #8-32 tap in extremely 
HSS 2 flute abrasive high-temperature thermosetting plastic. - 
spiral point GH 7 Semi-automatic machine tapping operation : HSS 5 flute 
bottoming GH 7 bottoming 


Nitride finish Which tap would you choose? : Hardernell finish 


The HY-PRO 4510-5 tap with Hardernell finish (right) produced //.3 times the number 
of holes per tap obtained with the 2 flute spiral point tap. 


STEEL STAMPING 


Tap through hole in thin 1020 steel stamping 
with #6-32 tap. Poor alignment of tap with hole. 
Finished hole must be burr-free. High produc- 


HSS no flute tion semi-automatic operation. 


HSS 3 flute 
spiral point GH 3 


Which tap would you choose ? plug point GH 3 


— 


The no flute spiral point tap. HY-PRO #315 with ferrox finish ( left ) produced up to 
12.4 times as many holes per tap as the 3 flute plug point tap. 


Call your local 


If you picked the wrong taps, don’t be surprised. Most tap users 
HY-PRO DISTRIBUTOR 


make similar errors, without realizing it, when they buy taps by 
“habit,” instead of by comparative performance. 

These examples show how much it pays you to be right about 
taps. Selection today takes more tap knowledge than ever, with so 
many new metals, alloys, and plastics in industrial use. 

To make sure your “tap-nology” is up to the minute, consult 
HY-PRO tap engineering specialists. It costs nothing, and records 
prove it is often the first step to big savings. Write: Dept. C. 


for standard taps 
FROM STOCK 


HY-PRO TOOL COMPANY 


DIVISION OF CONTINENTAL SCREW CO. 
eo0o0o0 0O0 00 0000 000000 
NEW BEDFORD, MASS., U.S.A. 
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JONES & LAMSON 
MACHINE COMPANY 


iisl-maat- lam, dale Mal-1-10 1 
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already paying for it 


Spring planting...1949 


Just ten short years ago, but a lot of changes 
have taken place. 

Except for Mother, who is every bit as at- 
tractive, nothing has remained the same. The 
garden is now long-established and flourishing, 
and Daughter is entering college in the fall. 

In Dad’s shop, things are quite different, 
too. Labor rates, prices of raw materials and 
overhead have kept climbing constantly. 

Those once-new machines are still running 
O.K., and seem to have plenty of usefulness 
left in them. The big hitch, though, is that 
their performance standards were based on 


the costs of ten years ago. With today’s in- 
creased costs, the profitability of these ma- 
chines is in serious doubt. 

The cost analyses Dad is now completing 
show very clearly that successful production 
under today’s conditions requires modern 
equipment. He used J & L’s new “ Avoidable 
Costs” Replacement Formula. It’s simple, 
clear cut and realistic, and avoids the fallacies 
found in other replacement formulas. 

Write for your copy. 

Jones & Lamson Machine Company, 518 
Clinton Street, Springfield, Vermont. 


Turret Lathes . Automatic Lathes . Tape Controlled Machines Thread & Form Grinders Optical Comparators . Thread Tools 
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Grinding Perfection 
is Assured When You 
“Put it on the Blanchard” 


The production speed and 
precision of modern Blanchard 
Surface Grinders are illustrated 
by this interesting job, involving 
20 plates measuring 30’x 35’x 3”. 
Ten of them had openings of 6%"x 4’, 
the other ten had openings of 11”x 20”. Each group of 
plates required stock removal of 542” from two sides, with flatness of .003”. 
On a Blanchard No. 42-84, each group was finished in 3 hours. 
Whatever your surface grinding requirements may be, 
there’s a Blanchard designed to give you peak 
production and economy. Write today 
for your free copy of “Work Done on the 
Blanchard”, Fifth Edition, and 
“The Art of Blanchard Surface 
Grinding”, Fourth Edition. fe THE ART 


PUT IT ON THE| BLANCHARD 


THE BLANCHARD MACHINE COMPANY 6a state st., CAmBRIDGE 39, MASS., U.S.A. 
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~ Fool Steel Fopies 








leads the field 





In machinability 





As the result of its special annealed structure, 
developed and tested over a period of several 
years, Bethlehem’s Lehigh H tool steel (AISI 
Type D-2) now leads the field in machinability 
among the high-carbon, high-chrome tool steels 
sold today. In impartial studies, the machin- 
ability of Lehigh H has been proved outstanding 
as a most economical grade for a wide range of 
difficult applications. 

In addition to its better machinability, Lehigh 
H now has improved wear-resistance, because its 
vanadium content has been increased to 1 pct. 
Other important advantages of Lehigh H: im- 


proved carbide distribution and increased center 
density, based on U. S. Patent No. 2,809,109, 
issued to Bethlehem. Its uniform structure makes 
possible a better response to heat-treatment, and 
results in maximum service life for tools and dies, 
even in the most severe service. 

Lehigh H is the D-2 type of air-hardening high- 
carbon, high-chromium tool steel, which is well 
known for minimum dimensional change in heat- 
treatment. For tops in machinability, and for all- 
around dependability and economy, be sure to 
order the new improved Lehigh H from your 
Bethlehem tool steel distributor. 
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AFTER 100 YEARS 


the SPEEDICUT 


























mms Re 


Photo shows 15/16” Speedicut Chipbreaker after drilling 
through 6” 1045 steel. In each operation, the drill was sunk to 
the full depth of the flutes without withdrawal, in 50 seconds. 
Drill feed was .027” per revolution with a drill speed of 270 rpm 
on a 4’ radial—5 hp drill press. 


SPECIFY 
... SPEED WITH SAFETY 


Fill in the form below to have your local authorized 
Speedicut Chipbreaker distributor arrange for a 
demonstration in your plant at your convenience. 


Ww 


Speedicut Division 


THE that CHICAGO HEIGHTS STEEL CO. 


Chicago Heights, Illinois 


PATENTED | cannot be Gentlemen: 


(1) Please have distributor call for a demonstration appointment. 


RI B dupl cated [-] Send literature on Speedicut Chipbreaker Drill. 





Name__— 


CHICAGO HEIGHTS STEEL CO. a NE 
CHICAGO HEIGHTS, ILLINOIS Address 


a ea ae 








SPECIALISTS IN 


Carbide Tipped and 
Solid Carbide 


CUTTING TOOLS 


It costs no more to enjoy the produc- 
tion advantages of MEYCO tools: “‘pre- 
cision”’ minded since 1888, careful 
workmanship, well equipped shops 
and capable design engineers . . . all 
add up to plus values for you. 

The finest quality and proper grade 
of tungsten carbide is engineered to 
the cutter’s job. Tools are precision 
ground and lapped for long life, tipped 
to carefully machined bodies balanced 
for rigidity. MEYERS works to toler- 
ances of .0001”, tipped cutters as thin 
as .030”, solid carbide cutters much 
thinner, diameters of 44” and up. 

Your special problems in the field of 
cutting, slitting, slotting, under-cut- 
ting or form-cutting are solicited. 


Write for new Cutter Catalog No. 52 


W. F. MEYERS CO., INC., BEDFORD, IND. 
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Stead of hours 7 


Cerro (bismuth-lead-tin-cadmium) Alloys are extensively 
used in many diversified industrial operations. Cerro 
Alloys melt at low temperatures and several tend to ex- 
pand as they harden. They are easy to work with, neat, 
strong, versatile, can be remelted and reused over and 
over again. Used in design and development work and 
to improve products and simplify processes, these effi- 
cient, economical alloys save time, lower costs and in 
crease Profits. Various combinations of alloys are avail- 
able, many “custom-blended” to fit your exact n 


To learn more about CERRO ALLOYS and their wide 


range of applications, send for our new, illustrated “HOW 
TO” (No. J4) booklet. 
tT.M. Cerro de Pasco Corporation. 

® *63 Applications at the latest count. 


CERRO DE PASCO SALES CORPORATION 


Room 1503-—-300 Park Avenue, New York 22, N. Y. 
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IT FIGURES! 


IF YOU USE 
COIL STOCK — 
a 

















THIS IS 
FOR YOU! 





No. 59 LITTELL 
COIL WEIGHT AND LENGTH CALCULATOR 


It's FREE. It figures accurately. Just set it for the I.D., 
0.D., Width and Thickness of your coil and it instantly 
tells you the coil’s weight and length. Designed for 
steel coils. Usable for other metals. Write for your 
calculator now. 


SERVING USERS 
OF COIL STOCK 


Detroit 
Branches: Cleveland. 


4199 N. RAVENSWOOD AVE., CHICAGO 13, ILL. 
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TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 1339. 











The Tool Engineer 





Die/namic Design 
lets you 
CUE 
blueprints into 
metal: in 

one setup 


Change job planning time into profitable production time! Simplify 
and speed close-tolerance milling of tools, dies, molds and parts 
having multiple radii — on Die/namic-designed Kearney & Trecker 
Model D Rotary Head Mill. It ideally combines precise mechanical 
control of spindle offset and rotary head motion, so that straight, 
angular and radial movements can be effected — all in a single setup. 
In production work, Model D eliminates jigs, fixtures, models and 
templates. For facts, see your nearest Kearney & Trecker 
representative or write direct. 


AVAILABLE 


: ON TOOL LEASE 
| are | MILLING HEAD t y Conserve capital, reduce machine 


obsolescence — check into K&T's Tool 
Lease Program. Choose the machine you 
need from nearly 350 different standard 
etup. Only Tri-D off latera milling and precision boring machines. 
T the angular 
rotary ve 








DESIGNERS AND BUILDERS OF 
PRECISION AND PRODUCTION MACHINE TOOLS SINCE 1898. 














6772 W. National Avenue « Milwaukee 14, Wis. 
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30% TO 50% LONGER LIFE FOR RESINOID-BONDED DIAMOND WHEELS 


Six hundred separate trials, using 145 wheels, were 


run by the Diamond Research Laboratory to test 
a completely new type of natural diamond grit for 
resinoid wheels. The results: this new grit in- 
creases the life of natural diamond resinoid-bonded 
wheels by 30% to 50%. 

The particles of this new grit do not readily 
pull out of the bond. Instead, they break down 
into ever-finer fragments which constantly expose 
new, sharp cutting surfaces. 


TEST EQUIPMENT: Three 18” Jones & Shipman 
production grinders were fitted with special 
spindles to enable wheels to operate at 5500 sur- 
face feet per minute, the speed generally used in 
diamond grinding. 


The wheels were of the DLAI type. 6” in di- 
ameter, 3/16” face width, with 1/8” depth of 
resin. Each wheel contained 31 1/4 carats of the 
new grit. Metal to be ground was tungsten carbide 
of the same quality normally used for milling cut- 
ters, lathe tools, etc. During the course of the tests, 
700 pounds of hardest carbide were ground away. 


RESULTS: This new friable grit, Selected Natural 
Diamond (SND-RESINOID), increases the life of 
natural diamond resinoid wheels by 30% to 50%, 
depending on the type of job at hand. The grit 
will be available to your wheel manufacturer soon. 
Next time you order diamond resinoid wheels, 
specify SND-RESINOID ...the most economical 
and the most efficient grit you can use. 
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Tests were run on these three Jones & 
Shipman production grinders, Results 
showed that the new grit, Selected 
\ . Natural Diamond (SND-RESINOID), 


increases the life span of natural dia- 
A mond resinoid wheels by 30% to 50%. 








INDUSTRIAL DISTRIBUTORS (SALES), LTD. 


YOU CAN DEPEND ON NATURAL DIAMONDS 
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40-TON DOUBLE CRANK 0.8.1. 
# OUSSELL E 
WITH NEW 
\ ELECTRICALLY 


CONTROLLED 
2 AIR CLUTCH 


@ “Plug-in” foot and 
hand controls. 


@ Single stroke, continu- 
ous and jog selector. 


@ Low air consumption. 
@ Large die area. 


@ Roller bearing 
flywheel. 


@ Bronze main and 
crank bearings. 


wane ERE 


SERVICE MACHINE CO. 


Mfrs. of Rousselle Presses 
2310 WEST 78th STREET © CHICAGO 20, ILLINOIS 


ROUSSELLE PRESSES ARE SOLD EXCLUSIVELY 
THROUGH LEADING MACHINERY DEALERS 
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ROUSSELLE PRESS 





PERFECT JOINTS 
FOR WELDING 
OR BRAZING / 


AEG. v6 Ber OF 


NOTCHES CLEAN Standard ARC-FIT in hand 
NO FINISHING... or power press shears con- 
tours for “T” joints for V2” 
to 2’ pipe or tubing with easily inter- 

changed dies. 
Special ARC-FITS for larger sizes, 
angles other than 90°, slotting or 
notching square pipes, angle iron or 

p flat stock. 


Send for Descriptive Literature 
VOGEL Cccrrcrar 


CORPORATION 
1809 N. 32nd AVE. « STONE PARK, ILLINOIS 
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@ Round 


@ Square 
mm or Rectangular 


= Oblong not 
restricted 
to 2:1 ratio 


Ejector 


HS Quills 
Items shown here are stock. Usual 
shipment within 48 hours of order receipt. 
Specials made to your specifications. 


Send to Dept. E for catalog. 





< 
{ 


Jamestown, New York 
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ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
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USE 
GATCO ROTARY BUSHINGS 
WITH 
Your Boring Bars 
FOR 
ACCURACY 
and 


SAVE WEAR 





Eliminates expensive tool 








construction — Reduces tool 
wear — Prevents seizure and 
pilot breakage — Especially 
adapted where precision is 
required. 


ORIGINATORS OF THE 
ROTARY BUSHING 


GATCO ROTARY BUSHING CO. 


ROTARY BUSHINGS 


FOR DRILLING, CORE DRILLING. 

ROUGH AND FINISHED BORING 

The inner race of the GATCO 
bushing rotates with the tool, 
piloting the tool accurately 
below or above the work—or 
both. 
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no.B 


OF A SERIES 


The quiet, solid feeling inside 
the 1959 Oldsmobile results from 
patient testing by a highly spe- 
cialized **jury’°— experts in the 
field of sound analysis. 


Unlike most other phases of auto- 
motive engineering, there are no 
instruments which measure the 
“annoyance factor of sounds inside 
an automobile. Subjective, personal 
evaluation known as the “jury sys- 
tem”’ is the most important means of 
determining how quiet it is inside 
an Oldsmobile. 


With the “jury system’’, several ex- 
perienced engineers assemble in an 
acoustically treated room and listen 
to binaural tape recordings made 
inside a test car. Careful editing of 
the tape recording allows rapid side- 
by side between two 
different test conditions and elimi- 
nates reliance on memory since con- 
siderable time may elapse between 
actual tests. By pushing a button, 
each engineer casts a secret “vote” 
and then the tabulation of the results 
determines which test condition is 
superior. 


comparison 


For the greatest possible accuracy, 
considerable care is taken making 
the recordings. Special microphones 
are placed at points corresponding 
to the passengers’ ears. The recording 
equipment is in a specially equipped 


THE SOUND... 


AND THE JURY 


vehicle which follows the test car 
over a “ride road” that is carefully 
constructed to excite the vibrations 
and sounds that occur under normal 
driving conditions. 


Quality, like quietness, is not acci- 
dental. It is the deliberate effort by 
Oldsmobile engineers to design quality 


? 


into every automobile they produce. 
You'll like the 1959 Oldsmobile — 
with its solid Body by Fisher— 
it’s the quietest car built! Experience 
this pat, for yourself by visiting 
your local Authorized Oldsmobile 
Quality Dealer as soon as possible. 
OLDSMOBILE DIVISION 
GENERAL MOTORS CORPORATION 


OLDS MOBIL EE >— Where Quality is Standard Equipment! 
July 1959 
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: HEAVY DUTY 
VERTICAL GEAR “7 “PUNCH PRESSES 
GENERATING | POWERFUL - DEPENDABLE 


ECONOMICAL 
FULLY GUARANTEED 


For Fine Moderate in price 


] ; ny hapa Hundreds of different 


Model Combinations 
1 to 12 ton Capacities 


See your Supply Dealer or 
Te tt) write for catalog giving = 

ersatih a plete information, specifica- 
A Really Compact ond V 7 : tions and prices on our line 
Machine That Will Operate At of Heavy Duty Punch Presses. 


High Speed With Precision. Thousands in use the World over 





MODEL V.4 ; ee 

, less motor — fob 
STANDARD EQUIPMENT — Main drive and pump motors 
with switchgear, limit switches and controls; built-in lubrication 
pump; forward, reverse and independent reversing clutches; 
set of 62 index gears with one extra gear for diametral pitches 
and 10 feed gears; straight cutter spindle guide with washers, 
nut and special spanner; v-belt, spanners and keys are included 
with machine. 
Installations of all Sykes Machines are supervised by our own 
factory trained engineers and carry a one year service guarantee. Model LTX 
ome ALVA ALLEN INDUSTRIES, Dept. TE 
less motor— fob PEMIT ICU ME TES iia Tel. TUrner 5-3331 
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APPLICATIONS OF THE V. 4. 


This machine will produce a wide range of 3 V 4 é > [ABLE 
gears and related forms. It will produce with 
accuracy external and internal spur gears, left and 
right hand helicals, small sprockets, external and internal MA CHINE 


serrations, ratchets and many intricate forms such as are often 


4 
to be found in the complicated movements of calculating machines H oO U R Ss 2 


and in many classes of instruments, The machine will generate gears WITH CARR-LAWNE 


of any pitch between approximately 16 D.P. and 100 D. P., any gear, either 
7 


external or internal up to approximately 4'/e” dia. and ‘e” face, 
and will cut helical angles up to 45 degrees, left or right hand. 
PRINCIPLE OF OPERATION — The Model V.4. operates on the Sykes 


continuous rotary generating principle employing a single cutter spindle Three Styles ... Ten sizes, 
reciprocating in a vertical plane. The disc shaped cutter, as it revolves, where 
presents a continually changing cutting edge to the work, thus wear is evenly gusset 
distributed round its circumference. Gears of varying numbers of teeth of the strength proofed and priced at 
same pitch, helix and pressure angle can be generated with the same cutter. is needed 
Changeover from one gear size to another is rapidly effected by means of no occurate 
wheels which are readily accessible. machining 
FEEDS AND SPEEDS — Conveniently placed pick-off gears provide a of frame 
selection of 7 feeds varying from 1,191 to 5,000 strokes per revolution of 
the cutter. A 2-speed main motor in conjunction with stepped pulleys 
provides six cutting speeds from 440 to 1,400 strokes per minute. 





accurately made, rust- 


much less than your own 


shop could make them. 
necessary 


SIMPLICITY — All controls are grouped for ease of operation and a 
high ratio hand operated table drive is provided for truing work. 





For contour 


LUBRICATIONS — Oil is fed from a self-priming pump to all boards 
important bearing surfaces, a filter being incorporated } 

in the system. An ample supply of filtered coolant between 
is fed to cutting area from a motorized pump. unporallel 


surfeces For quick 
WRITE OR WIRE removal 
t 
FOR CATALOG No. 5 of Contour 
boards 
For Detailed information , Write to between 


unparallel 


SYKES MACHINE & GEAR CORP. surfaces 
744 BROAD STREET * NEWARK, NEW JERSEY MANUFACTURING COMPANY 


Telephone: MArket 3-3290 Cable: Sykus Newark e : 
4200 Krause Court Saint Louis 19, Mo. 
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WHAT CAN 
THIS TAP 
MEAN TO YOU ? 


The Marking Is Conventional 
. With The Exception 
of BAY STATE 


| 


-\ 
| 


Where chip room is essential as in the tapping of deep 
holes in tough, stringy material, this BAY STATE three 
fluted hand tap can be more productive than standard 
fluted taps. Precisely designed and available in the 
range of sizes in which four flutes are normally furnished, 
this particular BAY STATE tap can be the difference 
between optimum performance and breakage. 

Well informed Bay State sales engineers — tapping 
specialists — are available nation wide with complete 
application engineering on any tapping problem. 

Full line inventories of Bay State distributors 


assure prompt deliveries. 


For more information on this particular tap, see page 10 
of Bay State Catalog 56. 


Shown 4 times actual size 


BAY STATE TAPS 
Bay State Tap & Die Company * Mansfield, Massachusetts 


] 
| 


On the nearby shelves 
of your Industrial 
Supply Distributor. 


’ 
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The Index to Advertisers is published as a reader service. Although every precaution 
is taken to assure correct listing, no allowance will be made for error or omission 
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i aS | 
STEEL BLUE 


p Seopa lioaees 


making Dies and |: 


Popular package is 
8-oz. can fitted with 
Bakelite cap holding 

soft-hair brush for ap- 
plying right at ote 
metal surface ready for 
layout in a few minutes 
The dark blue background 
makes the scribed lines 


Templates 


prevents metal glare. In- 
creases efficiency and 
accuracy. 


Write for somple 
on company letterhead 
oveem COMPANY 


5\ Blue 
KEM Steel! ” 
\) : ¢ St. Louis 6, Mo 


With 
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MARVECO LIVE CENTERS 


Gvaranteed 
to outperform 
and outlast 








The WHOLE 

HEAD turns on 
Double Row Ball 
Bearings for Radial 
Load and Tapered 
Roller Bearings for 
Thrust Load. 


MARVEL TOOL & MACHINE CO. 


1086 North River Road « = St. Clair, Michigan 


any other 
UVE CENTER. 
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SET-UP 


costs Wo” 


Making set-ups for tapping and 
reaming can be done with Ziegler 
Tool Holders at a lower labor cost 
than with ordinary tool holders for 
the simple reason that it takes less 
time with a Ziegler. 


q@iwt 


Just align the work to within 
1/32” of accuracy on the 
radius (1/16” on the diam- 
eter) and the job is done— 
because the Ziegler Holder 
automatically compensates 
for the inaccuracy. 


If you have never used a 
Ziegler, a big surprise awaits 
you the first time you give 
it a trial. 


Types to fit any 
machine used for 


drilting or tapping PROMPT DELIVERY 


W.M. ZIEGLER roor co. 


roller drive floating tool-holders 
13566 Auburn * Detroit 23, Michigan 
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LOO KWINGHAIHIEAD ea: 


New orders for metalworking machinees, an important barometer of 
economic activity, were substantially higher in the first quarter of 
1959 than they were for the same quarter in 1958. A U. S. Department 
of Commerce compilation shows that new orders for the first quarter 
included $122 million for cutting type machines and $45 million for 
forming and shaping machines, compared with $81 million and $26 million 
for the first quarter of 1958. 


a - w 
Commerce Department figures also show that the United States is 
primarily an exporter, rather than an importer, of metalworking 
machines. During the first quarter of 1959, total value of exports 
was $37.8 million; value of imported metalworking machines was $6.7 
million. This is, of course, a highly favorable balance. 


\- iw va 
U. S. companies are not buying tooling abroad, according to a survey 
by the National Tool and Die Manufacturers Association. Representa- 
tive companies in the automobile, household appliance, business 
machine and aircraft industries are not purchasing tools and dies from 
other countries except for trial purposes, have no intention of doing 
so and, for the most part, plan to continue placing the major portion 
of their tooling work with independent American plants. 

\A vod i 

New orders for gears and gearing furnish a strong indication that 
industry is recovering from the recent recession. Currently, orders 
have risen to high 1957 levels and, if the trend continues, will 
approach the all-time peak in four months, according to American Gear 
Manufacturers Association data. 


a rd i 


Many individuals have warned that without an immediate acceleration 
and considerable broadening of our understanding of materials and 
their processing, we shall be unable to meet the demands of present- 
day and anticipated design of industrial and military material. 
Industry is doing a good job of exploiting the potentials of some new 
materials. The Martin Co., for instance, has successfully fabricated 
structurally sound beryllium sheet which has been used in the world's 
first beryllium structure. This will make it possible to solve many 
of the aerodynamic and heating problems associated with space flight 
and re-entry into the earth's atmosphere. 


uw iw i 


Properties of beryllium indicate a host of new applications when 
fabrication problems are overcome. The material is stiffer than 
steel, as strong as the best aluminum alloys and as light as 
magnesium. At present, forming or bending is difficult and beryllium 
cannot be fusion welded. 
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FOR JOBS LIKE THIS — 


A job as tough as grinding this hardened steel worm 
gear used by a milling machine manufacturer may not 
be every-day work for an Ex-Cell-O Style 36 Precision 
Thread Grinder—but it can be! 


Ex-Cell-O Precision Thread Grinders combine toolroom 
accuracy with production output. Inbuilt flexibility 
makes them ideally suited to a wide range of workpiece 
shapes and sizes, and the popular Styles 36, 50 and 
120 can be optionally equipped for precision grinding 
of internal threads. 


Whatever the thread type—single or multiple, right or 
left-hand, straight or radius forms—there’s an Ex-Cell-O 
O.D., 1.D. or universal Precision Thread Grinder with 
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Above: 

The Style 36 Precision Thread Grinder used to grind the worm 
gear shown above is equipped with a standard Three-Way, 
Cradle-Type Diamond Dresser. 

Below: 


Huge worm gear, shown during finish grinding, has TO 
diameter. Depth of cut is 1%", with.170" stock removal. Thread 
form has included angle of 29 , a triple lead of 6", and a 
specified pitch diameter of 8.0763 


59-24 


the right capacity, the preferred automatic features, the 
proper wheel dresser and the versatility to suit nearly 
every need. Write direct for the descriptive catalog, or 
call your local Ex-Cell-O Representative. 


EX CELL-0 


EX-CELL-O FOR PRECISION 
CORPORATION 
DETROIT 32, MICHIGAN 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS e GRINDING AND BORING 
SPINDLES @ CUTTING TOOLS @ RAILROAD PINS AND BUSHINGS e ORILL JIG BUSHINGS 
e TORQUE ACTUATORS e THREAD AND GROOVE GAGES e GRANITE SURFACE PLATES @ 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS e DAIRY EQUIPMENT 





tor BIG JOBS... Precision Performance... 


Choose Verson Major Series Press Brakes 











Verson Major Series Press 

Brakes are designed for big jobs. . 

. . for heavy duty forming, bending, coping, 
notching and punching. They represent the ulti- 


mate in press design for strength, rigidity, en- Whatever your requirements, there is a Verson 
durance, accuracy and power. ; Brake to fit your particular job. Let Verson ap- 
Compare the design features of Verson Major plication engineers help you in’ making your 
Series Press Brakes against any other make. . selection. Call or write, today. ; 
you'll see why these machines have earned such " 


wide acceptance among manufacturers who de- Send for CATALOG B-55 
mand the utmost in performance, precision and 


From 15 tons up, there is a Verson Power 
production. Press Brake to meet every requirement 
Verson also offers four other basic lines of me- fo forming, bending, coping, notching 
chanical press brakes ... smaller in size. Acom- or punching. Send for your copy of this 
plete line of hydraulically operated press brakes 28-page informative catalog. There is 


is also available. no obligation, of course. 


A Verson Press for every job from 60 tons up. 
215-C 
ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


Verson-TVERSON ALLSTEEL PRESS CO. 


S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS ¢ 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 








MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * TRANSMAT PRESSES * TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 





